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N.Ye Tevetkov and V.Z. Chernyak,
Professors

CHAFTER ONE
HISTORICAL DATA

EVOINTION OF THE THREORY
OF QLANDERS

The {irst mention of glanders as a specific horae disease is lost in
deep antiquity,

Aristotle (330 BC), the father of universal science in ancient
Uresce, had alroady in his time defined glanders as a malignant con-
tagious diseass by using the word H-q} \5 which moans bad disease,
epidemic, L‘ e Grereyor .,E?“‘P\;’,”, CrBlon rernow a0 5T 250

Apsyrtus (IV century) and Vegetius Renatus (V centruy) also
considered glamders an infectlous diseagse. The latter, having phonobi-
cally recengstructed the above quoted Greel term, as used by Aristotle,
into Latin, coined the universal name designating glanders as "Malleus"
or "Malleus humidus", a name retainad to thisvery day in the modern
romance languages, as "Morve" in French, "Morve! in Italian,

Subsequently, the Latin form "Malleus humldus" became "Malleus
humidus farciminosus", with an alternate designation of the disease, as
follows: "Farcin" in French, "Farcino" in Italian, "Farcy" in English,

The Germanic tribes had two designations: !"Rotz", meaning the
glanders of the mucous membranes and the respiratory tract, and "Wurm",
meaning glarders of the skin, These two foms were considered as difw

farent diseases.

After the V cenbury there is a great gap, and no data on glanders
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is to be feund fer = leng time, Basn, /Whe in 1883 published the re=
gultes of hir resesrol/, steps aovoss frem tha V eantury dirsetly inbo
tha XVI1 sentury, Tn 1682,50)1leyas) mainteined that glanders oan be
aontreated throurh Aireet snd indirest contaet, and throuph the eir

"™is disense ic ocontrected ennier than any othar diaeese, eince
it will atrike not enly the haraes finding themaelves near ona alrendy
dineaand, tut threugh tha very air, vhieh hesemra palluted, all the
hovnan under ene roof mey be affected," Howover, Selleynel did not:
aeprepate rlanders inte o separnte dieenne, identiCying it with ohrenie
atranglao, and an to the interrelatien of tha two ¥kinde of glendsrs
(reapirntory and okin), he thoupht thet "tha lichen, or ekin glenders is
n ooundn to frespivatory/ rlenders,"

Tn tho bepiming of the XVITT sontury (17%4), Caspard de Saunier
estoblizhed in detall the causes for the nnreading of glendern, He
pointn to the harnenns, blanketn, orihs, pratings, oeilings, floors, fesod
boxes, an the basio communiontion routes of the disenne, end svenks
of the neoscsity for the sterilisetion of the shove., Carsault, in 1741,
inaiehto on the destruction of horses infected with rlenders, snd the
querentining of horses showing susplolous eymptoms,

0f particular importence in proving glenders en infeotious diseasce
wos the work by Viborg,published in 1767, in which he meintained that
glanders originates with a contegious toxin of, ss yet, unknown characw
teristics, The dissnce spresds /Ehrough the body/ by way of the con-
teagium carried with the pus, as a result of which pussy ulcerations ere
formed on the muocus menbranes, or leglons formed in the lungs, A sub=-
cutaneous inoculation with glendern exudate will result in glanders of
the ekin, Contemination may also ocour by inhaling the secretions of
an infooted horse, by way of ocontaminated sanddles, harnesses, and, parti-

cularly, by way of lefte~over fodder snd straw in the orib that has been
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ogcunied by an infected horse, Viborg already furnishes eertain in-
dications as te tha eharacteristies of the eontagium, altheugh at that
time it was, as yet, unknown,

he dandeps virus is destroyed with desiceation and with heating
up bo 64-66 degress Centigrads, Viborg therefore recommends that the
atables be disinfectad with hot water, He also maintained, that danders
may be present in dangerens hidden phanes, wherefrom came his recom-
nmndation) that horses just vasoverad freom skin danders chould not bo
shifted to the peneral stablea for o paried of at leash & months, Viberg
cenducted oxperimantal studieg of the evelution of glandevs, ani was a-
ware of tho lung, nose,and skin varietien of the disease, To farilitate
diagnosis in difrieult ensos ho racormonds the eantadrinatdeon of tho
hersa, He was neb eeassful o infecting other animale,

Thug, the theory of planders ag a conbagious disease was strengthencd,
and finnlly boeame so whdely ascented, that in France, as early as 1753
and 1784, this facl was confirmed by decrees of the Royd. Council,

In Huzsia glanders was looked upen as an infectious dBease as
parly ag the first half of the XVIIL century, In 1737, dn bhe Pakhrinsk
stubles - Mumnler the cheeks of two stallions appeared a disease called
1ichend The stallions were assigned to a horse doctor Lor curing, bub,
"due to his negligence, or rather ignorance, the said stallions from the
said disease developed glanders," Another horse doctor, named Petr
Bove, consldering the disease extremely dangerous, Mlest from the sald
stricken stallicns to the other \of the same stable) horses be incurred
some damages", proposed that the affected horses "for the above des-
cribed danger be shot! (Novombergskiy). This shows, that Petr Bove knew
of the disemse of glanders striking at the ’(\e\ﬁgﬁgﬁi&%ﬁ%éxél{é‘)l‘and the
nasal ares, and aluo of the contaglousness of this disease,

Parallel‘;ﬁd.th this, the theory of the non-contagiousness of glanders
was developed, This viewpoint was first expressed in 1749 by Lafosse

the Elder, He considered glanders as a localized disesse of an inflam-

GONFIDET R
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matory nature, but not infeetious, The Lefesse opinien was eritieiged
sharply by Burgelat and by tha representetives of the lyens snd Alfert
veterinary sohocols, Subsequently, the Alfort gohee] reversed ifte epine
ion about the infestieus origin of planders, and, with the begimning of
the XIX century, it was strongly supperting the opinion of the apentanw
sous generstion origin of glendera, Thim, resulting in relaxed vigilance,
undoubtiedly contrituted to the epreadirg of glanders in Franee and, parte
ly, in othar European countries,

Thie ocpinien was championed firat by Godine in 1B1E, after obe
taining a nepotive result from vacoinnting e heslthy horoe with nasel
seorsations from an infeated horse, Dupuy, in 1889, supported the ovine
ion about the spontansous origin of ohronie glenders, As te the acute
form of glenders, he maintained, that he was obtaining positive rae
ections by inooulating healthy horses with it, MHe resonmends, for sll
practionl vurposes, to take mensures "as if glanders were infeotious,
even though it has beon oroven that it is net,"

About the same time (in tho 1830's) the theory of the spontensous
origin of glanders ls reinforoed by the Alfort z?btarinary schoo£7, with
the support of the follewing selentiwtsr Brussais, Renault, Delafond,
end Buley. In Germany the same opinion wns defended by Hering and
Bruckniuller, end in Italy by Eraoclani,

Renault advanced & theory, that the sppearance of glanders lesions
is due to the absorption of pus from a ohronlo nuoleus, Buley sup=
plemented this with his theory of "orgenism emaciation", caused by poor
maintenance conditlons and oversxertion,

The resulbs of the above thaoretlosl disoussion scon beoums epe
parent, The veterinarles of the French Army, almost to a man, followers
of the Alfort school, were promoting the viewpoint of their teschers,

Measures to ocombat glanders were either completely sbendoned, or were
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defieient, and hundred: of glandere=infected hersee rejected by the Army
a8 ineurable, spread the disease in the villages. Wherever horees werr
gathered, particularly at mail dapots, every tenth herse of the avail~-
able herd vee stricken with the disease (Nokar and Leklench).

During the decade 1830-1840, the epidemic of glanders attained
particular propertions in France.

In 1836, the Minister of War in France appointed a comnission for
the purpose of studylng the contaglousnese of chronio glenders. The
cormisaton in 1ts extensive work ocblalned definite proof on the in=-
factious character of glanders, yet "such was at this time tho power of
oababliched opiniens, that they refused Lo aseribe to the facts their
indubitable meaning." (Nokar), Thus, the conmission did not report
any conclueion as to the infectious characteristics of glanders.

The Lyons Veterinary 5shool continued te defend the postulate
confirming the infectious origin of glanders, Rainard wrote in 1825:
1Glanders may be communicated to a horse sharing quarters with an ine
footed animal, or even by merely finding iteelf in contaiminated places,"
This opinion was shared by Hausmann in Gormany, Perciwall in England,
Volpl in Italy.

Following Rainard, another representative of the Lyons Vaterinary
School, Urbain Leblanc continued to defend the theory of the infectious
origin of glanders,

In 1837 ocourred a case, which attracted the attention not only
of veterinary specialists ard physicians, but of the entire public. The
famous physician Rayer ascertained a case, where a man was infeoted with
glanders by a horse, and, in turn, communicated the disease to another
horse, In 1839 Leblanc published a report relating to "experimentel
research on the effects of glanders and lichen vaceination," proving the

infectious origin of glanders,
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Brechet and Rayet (1840), in summarizing the results of sclienti-
fic researeh, wrote! "Glanders can be commnicated to man and animals,
guch as degs, female goatn, sheep, Glanders cen be carried from humane
to horses and asses by vaocinating them with the secretiens from a glanders
lesion «.¢ The degree of faoility, with which animale respond to the
contaglon, varies with type of animal, Of the wiolae-hcofed amimals, an
age responds with more facility te the ocontagion and develops it to full
intensity nore rapidly than & herse."

Experimente by Saint Cyr in 1863 and by Cerlach in 1868 again
confirm the infectious origin of chronic glanders, In addition, the
latter furnished an adequate description of clinlcal ﬁ;z'ocedur_].

At its inception, veterinary science in Russia was under the
strong influence of foreign scientlsts, and, therefore, reflected opin-
iens predeminant in the West, In the medical handbook by the archlater
[Chief Physician to the Emprasg and Member of the [I-mperiaﬂ Acadeny,
Iogann Fisher, published in 1775, the following sentence is found:
"Glanders is the same as strangles," In 1817, the Rector of the Depart~
ment of Zootomy at the Academy of Medicine and Surgery, V. Vsevolodov,
translated the YAbridged Pathology" by Tolnay, Professor of "Cattle-
Healing Selence" at the University of Pest, Professor Tolnay believes
that glanders derives from strangles "driven inward," Since Vsevolodov
makes no comments, he must be in agreement with this idea, The above
cmcept had taken such hold in Russia, that later on we read about
"strungles, from which glanders can be easily derived" in no less imw
portant a place, as "Regulations and measures abstracted from law
summaries relating to the stopplng of cattle plagues.! (Novembergskly).

In 1881, Babes succeeded for the first time in isolating the
glanders~producing organismg in mioroscopic sections of tissues and in
the pus taken from the glanders uleer of a human, These organisms ap-

peared as thin small sticks Eodmhaped bacteria/., Rozhaked'i observed
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the same in the pus from a pugtule of a glanders=stricken man.

In France, in 1862, Buchard, Capitaux and Charrin gimultanecusly
guccecded in obtaining glanders bagterial eultures. They igolated the
miorobee from the walls of nasal uleers, i'mm‘l,:éé{:ﬁéﬁ&zin the lungs, and
frem the spleen of a stricken neree., The fifth reproduction of such a
bacterial culture was used to contaminate an ase, which developed an
acute cage of glanders, The above goienticte did not, however, succeed
in cbbaining & mure culbture of glanders, such ag was obtained by the
German investigators Ltffler and Sehiltz the same year. In 1886, in
his second thesis on the etlolozy of glanders, Loffler furnisghes com=
plete data relating to the methods of celoring the glenders microbe,
1ts cultivation in various media, and its stability in the presence of
various reagents, Its pathogenelty with relation to various types of
animals ia also made clear,

Important research intoe the undersbtanding of glanders and the
countermeasures required, was conducted in 1889-1891, Celman in Peter-
bury and Kal'ning in Derpt, independently of each other, nade a con=
pound from glanders microbes, which they called mallein, In studying
this compound, investigators in various countries, such as Roux and
Nocard in France; Preusse, Kitt and Foth in Germany; Schindelka, Sch=
nlirer in Austria) Babes in Houmaniaj Vladimirov and Matveyev in Russia,
esbablished the diagnostic value of mallein and the conditions of its
spulication, At the same time, Nocard, Gutira, Schutz, Missner, Vladl-
mirov, and others studied the pathogenesis, the propagation routes of
glanders, and the blological characteristics of mallein,

The study of the serological mebhods of glarders diagnostice be=~
gan in 1900, Vladimirov, Afanas'yev, Schlttz, Missner, and others,
fivet came forward with the agglutination test, which subsequently came
into use around 1905, The following test, the so-called precipitation
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teat, was of no praoticel value, The complement fixation test (OFT)

as applied to glenders was doveloped by Sehuty and Schubert in 1607,

Tn Rusgia the reaearoh work on the comeplement fixstion test was done
by Zhirnov, Fedders, and Dedyuline It'u) wide uae, a5 the officinl tect
for the diagnosis of glanders, is due to the labore of Ruzhenteev, The
gubgequent study of the test and the fine) Permulaticn of the metheds
involved wara done by Tevetkov,

Puring snd after the veried of World War T (1914«1018) tho patho=
logio histelogy in omses of glanders wes studied by Bal), Bel', Charuysek,
Belkin, and Ivanov - in the USSR, and by Eberheck in Germany. The outm
1ine of meatures designed to combetb tha raveges of glanders wee (‘i,mn’:ind

in the USSR by Ruzhentszev, Vishelenskiy, Tsvetkov, and others.

THE PROPOGATION OF GLANDERS

With the expansion of the study of glanders it became kmown,
that from times immemoriel the disease of glenders was present in varie
ous parts of the earth, yet it was pot svenly gprend, According o
gbatistionl data, partly, for the XVIIT century, tut meinly for the end
of the XTX and the begimning of the XX century, the greatest number of
horsas styricken with glanders was observed in Eurone end Asle, bebween
the 40 ond 50 parsllel North, and in arese neer thege latltudes.

The following countries wero partioularly hard hit: Frencs,
Motria, Ttaly, the Balken Stetes, Turkey, the States of Contrul Asie,
Chine, and Jepean, North Afriea snd some of the islands of ‘the Indian
Archipelago oame in for their share. The 1sland of Jave, beginning with
1864, registered frequent ocourrenses of ‘the disense,

Tn the US thore is no exaok /overall/ datu on glenders, but some
stotes (ouch as Massachusetts) report 364 horses stricken in 1896,

486 in 1897, and 848 in 1600, In thesa loostions glanders was well

'."‘:f‘.s'}‘,
IR
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in 1863, Russia = in 1884, Hungary = in 1888, Oreat Britain, the
Netherlands, Italy, Denmark, Bulgaria = in the peried 1892-1901,

Tewards the year 1890, the number of strieken animale showed a
gradual declina, Hevever, during the 1890's the number of stricken
herses, destroyad as per the above laws, was again on the inorsase; since,
with thoe advent of mallein, thera was more precision in the diagnoesis,
Towards the beginning of Vorld War I (1914) there was & gradual decline
in the number of cases, but during the war the armias of the belligerent
powera as well as their civilian cetingents, again reglstered a ocon=
siderable inerease in the numbers of horses stricken with glanders,

By the yuar 1930, due to drastie counter-measures, the number of
hoprsas stricken with glandors was cuptalled sharply, and by 1940, in
many of the states ef Northern and Central Burope the epidemic of gland-

ors was liquidabed completely.

GLANDERS ABROAD FOR THE LAST 30 YEARS

Throughout the territory of ¥rance during World war I, from 1914
to 1918, there were registered as stricken with glanders and as showing
suspicious symptoms - a total of 79,722 horges, Oub of this total
number, 20,897 horses were destroyed. In 1926 the number of horses
gtricken amounted to 0.04 percent of World War I total; in 1927, 0.17
percent of same total. As of 1 January 1938 there was only one case of
glanders in the entire European part of France, while Alpaeria had 12
stricken horses in 7 different localibies.

In Mustria, in 1919 - 115 cases; in 1920 = 50 cases; in 1921 -
40 cases; in 1938 - none,

In Germany, during World War I there were registered 35,928 cases.
Tn 1921 and in 1922 the Army destroyed 0.28 percent and 0.07 percent,
respectively, of the above aumber, In 1938 Germany was completely free

of glanders,
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England had 15 cased registered in 1620, Italy, 38 cages in
1932; Hungary, 13 cases in 1932,

Mand regictered 2,580 cases in 1922; 2,671 in 1923} 2,051 in
19243 1,793 in 1925; 1,855 in 1926; 1,188 in 1927; 809 in 1928; 1,303
in 1929; 569 in 1930; 290 in 19313 149 in 1632, In January and Febru=
ary 1938 only 44 1ocalitien were suspected of being oontaiminaaed.

Bulzaria registered 225 cases in 1923; 351 in 19243 533 in 1925;
4,214 in 19263 1,575 in 1927; 1,107 in 1928; 500 in 1929; none in 1938.

Turkey reglstercd 48 cases in 1922; 106 in 1923; 214 in 1924
148 in 1925; 130 in 1926; 178 in 1927; o1 in 1928; 136 in 19293 92 in
19303 73 in 1931,

Sabry-Bey and Ganselmeier vrite that in 1929, 10 percent of all
the horges in the Turksih Apmy reacted in a positive manner to mallein,
Helf of these were "dangerous', i,e,, they were chronics, in whom, on
proper provocation, the lateont phase of glanders warld pass into an
acbive phase.

Below is a tabulatim showing the number of registered cases of
glanders for Januery-February 1938 for stabtes, some of which were not

mentioned in the enumeration above:

Belgium 1 Lithuania None
Bulgaria None Latvia None
Denmark None Japan None
Finland None Norvray None
Greece 1 Poland Ixa

Nunber of stricken localities by Furopean countries in 1932

Augtria 1
Germany "
Hungary 13
Gzecho§$lavakia 16
(reece 32

CONEMERTIAL
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Italy 40 Poland 68
Spain 4l Yugoslavia 1,595
Turkey 57 Remania 186

GLAWDERS IN PREREVOLUTIONARY RUBGIA

0landers was well sproad in Russia from long ago., The areas
gtricken with particular force werc in the southern parts of the eountry,
Since logislative counter-m:asures for the conbatting of this disease
were intreduced onlyL1884, it is only from this date on that a more er
less complete recording and reporting of the number of cases as well as
the overall pleture of the spread of glanders is available,

As por official statistics, the losses sustained through «landers
from 1880 te 1910, were as follews (complied by Peshtich):

Table ). Losges fran Ylanders during 1.881-1910

European Asiatic Caucasus
Pariods Yeurs Russia Russia

Horses Perished

I 1861 - 1885 3,280 432 69
I 1886 - 1890 8,404 606 62
III 1891 - 1895 20,728 1,888 27,
v 1896 ~ 1900 52,471 3,030 1,197
v 1901 - 1905 59,045 2,671 4y 737
VI 1906 - 1910 76,009 4,007 7,475
TOTAL:

ALL 6 PHRIODS 219,937 12,634 13,814

The above Table shows that towards the VI period the epldemic

is on the increase., The increase is annual, and at times even galloping.
The number of horses stricken is still on the inecrease durdng

the subsequent years. OComparing the number of cases in 1910 and in 1911,
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as par the last repert of the Veterinary Department of the Ministry
of the Interier:

lable 2, TLoss of Horges through Glanders

Years European Russia Agiatie Ruasia Caucasug
Horaas Porished

1910 15,744 1,034 1,929

1912 21,772 1,424 2,410

Generally, the number of cases, or, imore specifically, the number

of registered cases in 1910, as compared to the same in 1880, has in-

ereased:
For Europoan Ruassia by 23,13 times
For Asiatic Russia by 9.31 timas
For the Caucasus by 106,72 times

Losges through glanders for the entire prerevolutionary fussia
in the year 1911, amounted to 0.7 percent of the total horse population,

In relation to other infectious diseases in 1911, glanders oc-
cupies a very significant place, amounting to 15,5 percent. Yat, these
tremendous figures do not completely represent the real extent of the
country's contamination with relation %o glanders, and the real pattern
can be pleced together only by approximation.

Peshtlch pointaout, that the statistical data pertaining to gland-
ers for the period 1881-1885, in the absence of regulations by the State,
was far fran complete, fThis was also the case during the years im-
mediately after., The considerable increase in ‘he number of gtricksn

horses in Buropean Russia, as reported for 1885, is due not only to the

actual spread of the epldemic, but alse to improved methods of regilstration,

(et
U
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THE GEQGRAPHICAL PROPAGATION OF
GLANDERS IN PREREVOLUTIONARY RUSSIA

Peshtich furnishes the {ollowinz data on the number of glanders=-
contaiminated guberniyas and lecalities:

bar of b Led Oubernivas and alities

In European In Asiatic In the In all Pro=-
Russia Rusgla Caucasus  Revelubionary Rusain

Periods Years Gub__Toc  CGub Iosc Qub Los Gub Log
I 1g8l-1885 37 209 3 8 2 4 42 221
II 1886-1890 46 274 5 10 3 3 54 287
IoI 1291-1895 52 1,402 9 48 6 33 68 1,53
Iv 1896-1900 55 3,372 12 225 9 19 76 3,697
v 1901-1905 56 4,004 13 173 1l 256 B0 4,433
VI 1906-1910 54 4,855 16 2719 n 362 8L 5,496

The above Table shows, that in European fussia only 6 guberniyas
(out of 60) were safe from glarders, in Asiabic Hussia only one guberniya
out of 17 was safe, in the Caucasus only 2 guberniyas out of 13 were safe
from the disease.

In Buropean Russia the number of unsafe [Eon‘omninateg guberniyas,
beginning with Period IIT (1891-1895), was almost stabilized, decreasing
somewhat during the last peried. The number of unsafe localitles, however,
was lnereasing at all times, If Period I is taken as a base, ﬁi‘oh re=
lation to unsafe locali'bia§7, Period VI shows that base multiplied by
23,23, The same trend, i.e., the continucus increass in the number of un~
safe guberniyas, and the number of unsafe localities during Perioed VI
being 34,87 times that of Period I, is shown for Asiatic Russia,

The Caucasus shows the same trend. Beginning with Period IV the
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nuber of uncafe localities rises abruptly, and is 25 times that for
Peried I, while the rumber of uneafe localitics for forlod VI 18 90.5
times that for Pelod I, Peshtich explains the relatively lower in-
erease in the spread of glarders in the Europaan Part of Ruesia by the
fact, that there was more veterinary persenngl svailable to combat the
disease., Such was not the case, particularly in the 1880's and 1890's,
in Asiatic Ruesia, One additional reason fer the greater numberg in=
dieated 1s the improvement in diagnosis and registratien methods,

In the Caucasus, counter-measures against glanders were lag=-
ging behind for a long time, and only at the beginning of Paried IV (1896)
some systematic planning was intreduced, From thls point on, the im=-
proved methods of diagnesis resulted in & tremendous increase in the
number of reported cases, as well as in the number of cblasts, guberni-
yag and localities reported unsafe with regard to glonders.

The spread of glanders was not even, and individual oblasts and
guberniyas were stricken to a various extent, Hardest hit was the
Soubh = 12 guberniyas and oblasts and practically all of the Northern

Caucasus. The above area took in the followlng guberniyas and oblasts:

QUBERNIYA Mean Anrual Joss For All Periods
(Numbor of Horses)

Bessarablae 541

Podolskaya 165

Kiyevskaya 360

Khersonskaya 4y126

Kharkovskaya 176

Saratovekaya 537

Kuban! Oblast 1,173

Terek Oblast 113 2

Don Oblash 506
‘gjﬁﬁi‘ " i
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The mean annual lese through the geuth of Russia during Perded
VI was 1%,257 head, which amounted to 64452 percent of the total less
sustained throughout all of Rusela, and to 0.18 percent of the entire
horee population of the WoT Lee '

The Fastern area consinted of 3 guberniyas - Samarckaya, with a
mean annual loge of 2,456 headj Ufimskaya, with a moan anmal logs of
285 head; Orenburgekaya, with a mean anmual loss of 678 heady and 2 oblante
- Urallskaya, with a mean annual loss of 120 head; and Turgayskays, with
s man anmal loss of L4 head, The mean annual leso in this [E'an'tenﬂ
avea amounted to 21.1 percent of the total loss sustained throughout all
of Rusnis, and to 0.1 percont of its available horse population.

There were two more areas, in which glanders assumsd considerable
proportions, The first area ineluded Varshavekayn guberniya, with a
mean anmal loss of 275 head, and Polotakaya guberniya, with a mean
annual loss of 120 heads The pecond area consisted of Kelotskaya
guberniyn, with a mean anmial loss of 147 head.

Howaver, the gtatistical data compiled by Peshtich, lags far behind
the real extent of the spread of glanders in prerevolutionary Russia.
Peshtich furnishes the flgures veloting to clinical glanders only, since
the blologloal methods of diagnosis (nelleinization) were used merely to
confirm the clinical glanders. The serological methods, such as the
agglutination test and the complement fixatlon test [5‘&‘27, wore still in
the stage of laboratory rosearch,

Voluminous experimental data, acewmlated in the USSR, show that
in areas, where the basic counter-measures against glanders took the
form of quarantining and the degtruction of its cliniocal forms, there
st11) remained considerable numbers of horses afflicted with its
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latent forms. An example of the numerical ratie between the elinical
and latent forms of planders ceuld have been established befere, Dur=-
ing & well knewn outbreak of glanders amenget the hersas of a Paris
hansom eab transportatien firm, it was astablished that eut of the gon=
gral number of 12,000 horsea, only 535 were evidently infected with the
olinieal ferm of <landers, while 2,037 showed a pesitive response to
the mallein test, That means, that for ev:ry horse evidencing the olini-
oul form of tha disease, there were 4 horses puffering irom the latent
form of planders,

When cowter-measures against glanders were initlated in the
USSR, o head count of clintcal examinations plus mallein tests [or each
axamination wers mads, As a result, some areas, ae for instance the
Ukraine, showed for each clinically manifest case 5 cases reacting posi=-
tively to mallein only, In the Northsrn Oaucasua the ratio was 1 to 7.

In the south of vrerevolutionary Russla the ratio between the
clinically evident phase and the latent phase of glanders, according
to sporadic data avallable, was of gtill greater divergence,

In 1913, the Ministry of War, troubled absut reports anspearing
{1 the preas as to the conslderable propagation of glandars amongst
the Army horse contingents, and as 40 the subsaquent spresading of the
disease throughout the country, appointed several spacial comnlssiona
4o look inbo the matter, This resulted in official statilstical data on
propagation of glanders in the Krmy, based on clinical examinations and
depicted in a book by Rudenko under the title "A Century of Russian

Military Veterinarian Practice" (in Percent):

1898 - 0,092 1902 ~ 0.123 1905 - 0.153 1908 - 0.188
1900 - 0,102 1903 - 0,118 1906 - 0.150 1913 - 0.02L
1901 - 0.104 1904 - 0.131 1907 - 0,168

One of these commissions under the chairmanship of Professor

Gordzyalkovakiy has examined with the ald of sub-outansous malleinle

Declassified in Part - Sanitized Copy Approved for Release 2012/04/17 : CIA-RDP82-OOO39ROOO100140b02-4

i
|
|

(-




Declassified in Part - Sanitized Cop

Approved for Release 2012/04/17 : CIA-RDP82-00039R000100140002-4

",_,‘?1““‘.

zation 655 roplacement herses delivered frem the steppes beyend the
Den, Two-hundred and ferty=eight herses ewh of thie number (37.8
parcent ) showed an allergy reactien, The same methed was ueed in exa=
mining 1,209 replacement hersce asserbled in the Terek and Juban!
oblasts of the Caucasus, One-hundred and ninty-five horses (15 per=
gant) eut of this number ahowed a pesitive reaction,

In the First Cavalry Reserve Regiment staiioned in Syzran!,

405 replacement horses delivered from the Kalmyk oblast were subjeeted
to the mallein test, ont of which number 124 horse (31 percsnt) showed
a positive reaction, Out of 139 Kirgiz herses, 9 (6.4 vercent) reacted
vositively to the sane tast,

Tven taese few biolesical Lests already shor, that the actual
sropagation of jlanders was considerably higher than that showm in the
offieclal statistiecal daia portaining to this disease,

M th the beginning of Wordd War I, 1914-1918, the situation in
the entire eountry with relation to glanders, took a sharp turn for
the worse, / considerable nunbar of veterinari s were called in by the
Army, with the result that veterinary ombrol and counter-measures a=
gainst glanders were weakened, Also, great numbers of the available
horse contingent were pressed into Army service, with the work lead on
the remaining animals considerably incrcased, This led to weaker re-
gigbance on the part of the remaining horses, in general, and, particu-
larly, to the exacerbation of the glunders development process in ‘orses
suffering from the disease in its latent phase. In turn, the increased
appearance of the acute stages of glard ers led to a more rapld pro-
pagation of the disease,

The same process was running its course in the Army. Uland ers
amon;st the Ariy horses was incrcasing as a result of the exacerbation

of the latent stage within the ranks of the regular contingent, as well
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as & remlt of feeding the horse conti pent of the Army with replace=
mente already infeated,

Ne civilian statistical data is available for the n-ried of World
War I, and aven tia Army stablstical date is ineomplate, The data on
the propazation ef glandars at the Nerth. vasborn front \in percent of

regletared horae contingent), is as follows!

19]:5 - o ] 52
1916 - 0.63
1917 - 0.63

CAUSES FOR THE PROPACGATION OF
GLANDEIS AND COMBATTING THE DISEASE

The Effect of Seasonal Changes and Local gnnditions

Glanders is a chronical disease, and conditiona resulting frem
seasonal changes during the yoar, are not as important for its pro=-
pogation, as they are in the case of acute infectious diseases. Yet,
the propagation of glanders during various seasons of tho year 1is not
the sane.

According to the revort of the Vebrrinary Office of the Ministry
of the Interier for the year 1911, the total of 25,670 cases of glanders
for the entire country, with relation to the seasons of th: year, wag

distribubted as follows:

Table 4,  Propagabtion of (landers by the Seasons of the Year /[In nurbers
of Cases and Percent of Yeur's Total/

— Janu, February SLRING
ary March April May
Cases 1,19, 1,07

Cases 1,583 1,014 2,568
Percent 6.2 7k 10.0

Percent Lot 42

|
;
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A ER
SR
Supn AUTUMN
June wly  _ Aupust geptember QOotehar Nevanbay Dagember
sdie July  August S———— e
Caces 2,684 @a,m2 2,733 Casen 2,617 2,854 2,194 1,697
Fereent 8.8 1o 10,8 Pereent 10,2 11,1 8.5 6.6

The Table shews that from Mareh to Qatobep there i a centinuous
increase, from 6,2 percont to 11,1 percernt, Following thie, frem Novembep
to February, there 15 a continuous ard regulap decrease, frem 8,5 por=
eant to 4.2, percent,

Berezov, after studying the data for a limited area within
Sarahovakaya guberniya, vilth identical maintenance and eplzootological
oonditiona, made the fellowing deduction (in perconts of the total) frem

& total number of 6,829 glandor-strieken horses far the paried 1891-1900:

Iable 5
Yonths I II 11T 17 v VI VII VIII Ix x  yr XII
fercent 6.7 5.79 6,59 8,61 13,34 9.66 8,17 9,5 8,91 9,08 7.8 5,85

The sharp rise in April and May, Borezov expning by the transition
from the latent processes of the disgease to the "fully evidenth pro=-
cesses, as a result of the spring toil in the fields, In the sumnex
and early autwm the inere Se in the number of glander cases is attri-
butable to the maintenance methods, i.e., joint grazing, herd maintenance,
Joint toiling in the flelds, and twin harnessing,

In Crimea, too, there are more glanders strielon horses registered
in April, May, June, August and September, timt ig durlng the work in
the field and immediately afber, The beasants themselves noticed the
effect of hard toil in aggravabting the glanders situation, They used to
say, that the horses are stricken "frem over-exertion" (Shadrin),

During the winter the number of cases takes a drop, sinee the horseg

: - -00039R000100140002-4
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are maintained under eenditions ef "matural individual eeurtyard
iselatien", and mase recontamination can take place enly at rublic inns,
courtyards, market as:embliss,and eeuntry fairs (Bereaov),

In different areas there might have been different cenditions,
either faverable or otherwise, fav the propagation ef glandera, Condi=-
tlons depicted abeove wera mest typieal for the sourth of Russia,

The effect of various couter-msasures are alse to be taken into
eonsideration, Various prophylactie vaceinations, such as anti-eabhrax,
eto,, were usually administered in the spring to herses and other live=
stock. Veterinary and sanitary inepections for the purpose of detecting
glanders and othor infeectious diseases were alee eenducted in the spring.
During the sumnor the anti-epizootic parsonnel was usually supplemented
by veterinarian student-practitloners, Thus, the number of reglsterod
glanders-stricken horses at this time of the ycar was usually on the
increase as a resull of a éruatnr number of relapses, on the one hand,
and of intensified veterinary and sanitary counter-meesures, on the other
hand, Towards aubumn, as will be seen below, part of the glanders-
stricken horses were finding their way from landowner and other private
economies into numercus peasant households, theoreby ascaving veterinary
and sanitary control.

There is data in the above mentioned book by Feshtich relating

4

o this particular condition,

Tablg 6, 1Preﬁagg§i6n'of Glanders by the Seagons

European Russia Asiatic Rugsia Caucasus
" No of Loc (in Ratie No of Loe Ratio No of Reb J0

percent) to Unity  (in percent) to Unity Toc (in o
percent)  Unity

Spring 26,14 1.00 22.23 1.00 30.75 1.00
Sumner 28,54 1,07 32,9 1.48 26,28  0.85
wbunm 23,03 0.86 25,10 1.3 23 .84 0,78
Winter 21,69 0.81 19,68 0.88 1913  0.65

The Table shows that in the summer the number of ocontaminated

R
LA AN

I
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localitiss inereaces semewhat as cempared ho spring ﬁhs degree of con=
tamdnatien during the spring is taken as a base, er unitg In the autum
the number of centaminated areas begins to drev, and reaches its Lowest
point in the winter. Peshtioh himself dosa not eeanect these epizectie
fluctuations with any inherent characteristice of the digease, but con=
giders them as basically predicated on maintenanece conditiens and the
decree of veterinary and sanitary control avallable during the varieue
seasons of the year,

Herd malntenance in the gsering and in the sumner, accompanied by
inadequate veterinary-sanitary contrel and a time lag in the quarantining
of stricken herses, promotes the propagation of glanders, Tha reductiem
in the number of stricken horses in the Caucasus during the summer is
explained by the fuet that during that eeasen thoy are deiven inte the
mountains, whers, [Elthgugﬂ there 1s no veterinary control, yat they
are maintained in a state of isolation from other horses, which may be
contaminated.,

In other places such lack of veterinary control would occur alao
in the winter months on account of poor acressibility,

In the horse bresding steppes » such as those beyond the Volga, the
Omnburg, and Upal steppes, the propapation of glanders as well as the
counter~measures againet it are predicated on specific conditions, Horsas
were bred and mainbained in herds. The common grazing and the common
watering of the herds were favorable to tha propagation of glanders, but
its extent was unknown ﬁo‘r a long timg]. In the Kirgiz steppe beyond
the Urals, there were in 1892, as per official dsta, 14 glanders-stricken
horses (including the 104 mentioned above), The annual rate for the
entire Ural oblast, including cities and Cossack villages, during the

above decade, was from 70 to 119 stricken horses (Petrovekly).
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In 1898, 6,976 hovses from the Ural eblast and Astrakhanskays
guberniya were driven into Saratevakaya suberniya, Out of this number,
prior to the distributien of the heraes amengast the populatien, a total
of 39 herses perished from glanders or were dastroyed, During the firet
year after the abave distribution, 73 herses peeished or were destroyed,

In 1913, all the replacement heraes wunder bhe jurisdiction of
the Yar Utfice were administered the mallein teat, A positive re-
aetion wan regletared by! 37.8 parcent of the horgas from the s teppes
beyond the Yon; 31 pareent of the Agtrakhan steppe horses; 6.4 parcent
of the ‘“irgiz stoppe horges - in contradistinetion to the genoral fig-
ura of strieken horses in the amount of 0.0359 parcent as established
by the inspection of 138¢7, Such a wide divergence can enly be explained
by the difference in diagnostic methods, In 1897 they used the oliniecal
mothed of diagnosis, which does net insure the diseovery of all horses
suffering Lrom glanders. In 1913 they used the allergy method of diag-
nosls, which is the most sensitive,

Glanders, as well as tubareulosis, syphilis, brucelliasis, can
be consldered as soelal phenomena, or secial diseages.

The attitude of thw State, society and individual eitlzens, also
the eulbural level and the de;:ree of economic welfars enjoyed by the
State and its citizens, affact greatly the degree of propagation of the
diseases, arl the success of the counter-measures designed to combat
them, If the value of each of the above indicated facteors, as related
o the pfopagabion of glanders in prerevoluticnary Russia, is analysed
in detall, it becomes clear why the disease of glanders was so pre-

valent during that time,

GOVERNMENTAL ACTION AGAINST
GLANDERS IN PREREVOLUTIONARY HISSTA

Prior to the publication by the Ministry of the Interior on 25

- 23w
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January 1884 of Ciroular No 120, no speclal measures against glanders
were cuntemplated by law, Up to 1903, elanders, as a particular disegse,
was net even mentiened in the Medical Statute (Law Sumnavies, Volume 13.)
It de hidden umder the column "other cattle plagues", This faot speaks
for itself, and serves as a olear indication of the part played by the
Govermment at that time in the control of glanders,

Gince up to 1884 (the yoar of publication of Cirewlar Nunber 120)
thara was no law authorizing the destruection of a glandera=-infected horse
(such a law was issuad in 1903), said deatruction was pormitted only
wilh the consent of the owner, In the absence of such consent, the stric-
kon herse was to be ~ut away in complete isolation with a tag suspondad
from his neck inseribed "witil such timo as it will drep". A hnrse
shoving susplelous symptoms was to be put away with a tag insoribed "wne-
til such time as the character of the disocase is ascertained",

Municipal and rural ceuncils were furnished explanations dealing
with the desirability, and even the neceasity, of compulsory regulation,
to include the destruction of glanders-stricken horges, with remuneration
givento th. owners of such,

Circuler No 189 published in 1685 exvanded these counter-measures
to include asses and their eross-braads,

It was in rare cases only, when owners would agree immediately to
the destruction of badly-stricken animals, not to mention the animals
marely under suspielon, It therefere became necessury to quarantine
such stricken horses, or, to use the ‘eshtich expression, to "bring the
owners around by the extreme emaciation of the leolated anirals, a pro=
cess that dragged out very long", Such "emacliation" regulations were of
little effect in bthe struggle against glanders, yet, to use again a
quotation Lrom the Peshtich booky, " it stimulated the rural councils

and the local administwations to make a start in the right direction."
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Efferts to "regulate" the strupgle against glandere began im=-
madiately uven the publieation of Cireular Ne 120, A goed indieation
of the trend of these activities can be hud by analyzing the lecalities
and the dates of publicabion of the fivst eanpulsory decrees, against
the background of the relative impertance of harse breeding or against
the gaturatien point in the horse populstien, partaining to the oame
localities,

Conpulsery deereas were nublished, as follows:

In 1884 - by tha Kalyazin County Couneil (Tverskaya guberniya); by
the oibiss of Velizh and Nevel (County Seats in Vitebskaya zuberniya). ~—

In 1885 = by the Pskov County Council, the cities of Vyshniy=
Volochek and Vstaghkove (Tverskava guberniya) and Baku.

In 1886 - by the cibies of Ves'ysgonsk, Tershok, Kushin and
Staritsa (Iverskaya guberniya).

In 1887 - by the Vstashkovo County Council and ta eity of Korche-
vaya (Tverskaya guberniys).

In 1888 - by clty of Rzev (Tverskaya guberriya).

In 1889 = by the Dessurabskays guberniya Ceuncil (Zemstvo) ete,

Thus, the counbty councils (zemstvo) and cities of Vitebskaya, and,
partieularly, of Tverskaya guberniyas, turn out to have been the most
progressive, The reason for this was the rare occurrence of glanuders,
amowibing to perhaps one case a year., ‘he city councils obvicusly were
anxious to rid themselves of ths disease once and for all,

On the other hand, the guberniyas and oblasts, where glanders
was annually striking down hundreds and thousands of horses, issued com-
pulsory decrees at a considerably later date., As follows:

Khorsonskaya guberniye -~ in 1898,

The Don and Kubun' oblasts - in 1900,

The Terek oblast - in 1905,
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The Grimea = in 1909,

The Akmolinsk and Semirechensk eblasts = in 1910,

Moseew and Moscovskaya guberniya occupy a special position with
relation to the anti-glanders campaign. The flrst ecanpulsery decrse
for the guberniya as a whole was issued in 1892, and fer the oity of
Moscow = in 1900,

If we assume all the compulsery deerees published to be squal to
100 percent, the 1880's will account for 19,23 percent, the 1890's for
35,85 percent, the peried 19001905 for 5,13 percent, the psriod 1906~
1910 for 33.34 percent, the period 1911-1912 will account for 6.41 per-
cent,

From the above deplicted order of sequence, with which variocus
arsas embarked upon the anti-glandera campaign (as judged by the publi-
cation of compulsory decrees), it can be seen, that attention to the
problem of ylanders was rising not in a continuocus, but in a rather ir-
regular manner, The moximum attention was concentrated upon the prob-
lem of glanders in the years immediately preceding World War I, Up
to 1912, out of the total of 60 guberniyas comprising European Rus-ia,
11 guberniyas had no compulsory decrees, Oub of the 17 guberniyas and
oblagty comprising Aslatic Russia, only 4 had compulsory decrees, Oul
of the 13 guberniyas and oblasts comprising the Oaucasus, only 2 had
compulsory decrees,

With relation to the lag in the anti-glanders campalgn on the
part of Asiatic Hugsia and the Caucasus, Yeshtich himself, who was the
Chief of the Veterinarian Bureau of the Ministry of the Interior, wrote:
"The necessity for combatting the disease of glanders in these areas
has as yet not penetrated the consciousness of the local authorities
and the local veterinary supervision personnel, to a degres, that

would make for the proper tackling of the problem", One of the basic
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points in cembatting glanders by eompulsery rezulation was the voluntary
declaration by the owner ef a strieken herse, and hie censent bo the
destruction of the animal, This was encouraged by the payment ef a small
sum to the wmer of the horae (a so-called npeward"), Since the sum

wag rather small, and the owners of the stricken horses did not rugh "
with their declavatiens, mest of the regulations specified a time limdt
within which the declaration was to be mede. Otherwipe, there was no
reward,

In erder to induce tho ewnors of stricken horses to report im=
mediately, geme of the rogulotions stipulated that the revard would be
commensurate with the werking ability of the horre. The longer the
discase remained unrerorted, the more enaciated the norse became, the
smaller the reward to the owner after renorting, Thus, the time limit
set for the reporting of a case of glanders was of major importance in
the campalpm,

Beginning with 1905, in accordance with the new Medical Statute,
horses suffering from a clear case of glanders, were subject to destruc-
tion even without the consent of thelr owners, In various compulsory
decrees the limdts set for reporting differ considerably., In some
guberniyas, such as Smolenskays, Chernigovekaya, Tverskaya, no time
14mlt is set, OSixty-seven decrees requireaan immediate report. The
10 guberniyas of the Vistula territory require&a renort within 24 hours,
Kurlyandskays puberniya, within 1-2 days, Tul'skaya puberniya and
Vernoye (Alma-Ata) nob later than on the third day, The varlous time
1imits set for the reporting of glanders were predicated on local con=-
ditions and habits, and, particularly,%ﬁvailable means of communication,
The stipulation of the same 3-day time limit for reporting in such
divergent areas as Tul'skay guberniya, on the one hand, and Vernoye

(hlma-Ata), on the other, can only be explained by the personal
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attitudes of the authers ef the regulationa,

With relation te the horses elearly afflicted with glanders, 72
of the decreas preseribedeempulsery destruction, while 5 of them per=
1t destruction enly with the congent of the ownar, If the consent
of the owner i net fortheeming, the horse wi¢ to be kept in gtriet
ienlation, until it perished (euch was the practice in the Ural
oblast and in Tverskaya guberniya),

As rogards the horses merely under suspleion of glanders, the
directives of the decrems weira ab even greator variance, Seme guberniyas,
puch as Keluzhskaya, Kovenskaya, Ufimskaya, Yarcslavskaya, Tverskaya,
have no directives pertaining to this case, In other gubernlyas the
decrees requireithe quarantining of such horses, or placing them under
strict veterinary surveillance, But, agaln, there .i¢ great divergence
in the specified time periods for the above, Some of the regulations
prescribing quarantine or veterinary surveillance acded: "until they
perish or recover", Since this phase of glanders is a chronlc &ioge
the "until" was wsually stretching out for months, Exucbly such direcs
tives were to be Iound in the decrces promlgatad by Bassarabskaya,
Novgoroedskaya, Tambovakays pubarniyas and by the Akmolinsk and Ural
oblasts, In Peterburg the quarantine time period was established by
vebarinarian executive commissions, Other gberniyas spscily a quar-
antine parioed of 2-3-4 months,

In 25 of the decreas itw:s required that the horses during the
quarantine period receive the benefit "of all means known to sclence
pertaining to glanders research", Nineteen dacrees requiredthe use
of the mallein test only, The rest of the decrees wre silent on tHis
gubjact,

The practical steps to be taken after the mallein test was

administersd, are found only in some of the decrees, but not in all of
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them, Only in 4 decrees (Kurlyandskaya, Orenburgskava, Permskaya

and Tul'skaya guberniyas) wore there definite instructions te the affect,
that if tha vesponse te the mallein testwas pegitive, deatruetien of
the animal must fellow, In 17 other decreas, under the same ciroum=-
stances, destrmotien wasalao recomnended, but with two stdpulatiens: (1)
aither the ewmer's consent or eenfirmatien by additienal teasts, such
an mallein or other methods)snd (2) e non-disappearance of clinieal
symptoms over a 2=-menth, or avan lengar, raried of veterinary sur-
veillanee,

The measuras vecommended by the campulsory deerees with ralatien
to a group of horses suspocted of having been Infacted, alse lickes gon=-
sisteney and follow-up, They were practically reduced to mere veteri-
nary obgervation, The pariod of obsarvation, in two deerees is /4
montha; in 22 decrecs, 3 months; in 19 docrees, 2 montihg; and in 2
decress, 1 month, Soma of the decrsss l.ft the method for establish-
ing tho degree of danger, constituted by this group, to the discretion
of tha veterinarian, Seven decrees gave instructions for the use of
the mallein test, and the decrees by Yokaterinoslavskaya and Tul'skaya
guberniyas adviseithe use of all knom methods of research., The decress
by 19 guberniyas furnizheino instructions at all,

The reward for the owners of glanders infected horses destroyed
in aceordancs with compulsory decrass, may be cmsidered as ons of the
connter~measures for the combatting of glanders, At first, beginning
with 1884, the reward served as an inducement to the owner of the
gstricken horse, to agree to its destruction, After the promulgation
of the new Medical Statute in 1905, bthe reward to the ovmer for the
dastruction of the horse remained in force, with the stipulation of a

bims Limdt for reporting to the authorities., Determination of the time
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limite, as well as the rewards were left to the rural and mnieipal
gouneils,

The rewards varied greatly: bazinning with very high = two
thirds of estimated valua, and up te 400 roubles for a "luxury herge!
in Liflyandskaya guberniya, or 300 roubles in Volynskaya guberniyas,
then coming down to 2 roubles in Bessarabskaya guberniya., In most
of the guberniyas, the average reward was from 20 to 50 roubles,

The lack of coeordinatien in detarmining the rewards fop adjacent
gubaerniyas 18 resarkable, Fer inotance, Begsarabskaya guberniya naid
ot from 2 to 20 roublas per horse; Khersenskava guberniya, half of
the estimated value of the horse; and Tavricheskava guberniya, 25
roublas mr horae,

dueh divergance in rewards resulted inthe development of a
very pecullar trade, a trade in glarders infected horses, PFor instance,
in tho Auban! oblast the rewurd for the destruction of a strisken horse
was 50 roublas, while in the neighboring Don oblagt the reward was 45
roubles, Howevar, b he saying of tha reward was conditioned upon the
blmeliness of the revert and the non-discovery of the infected horza
at the market place or the county fair., Also, it was forbidden to bring
#E?‘norses}rom other guberniyas, or to knowingly purchase an infeoted
horae, The non-compliance with these stipulations deprived the owners
of the rewards, Yot, in Shavropol'skaylgxbcrniya, right alongside of
the Kuban' oblast, there was no reward for the owners of infected horses
that had to be destroyed, Profiteers were buying up infected harses
in localities where rewards were low for a mere pittance, and drove
them to the Kuban' oblast for reporting to the authorities and ‘the sub-
sequent high rewards, This fact is mentioned in the annual report for

1912 by Ivanov=Yudin, veterinarian inspector for the Kuban' oblast,
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In order to step this illieit trade, he lowered the reward from 50
te 20 roubles par horse, and predicated the paying out of the reward
upon & minimum & month peried of iresidence by the herse" in the cblaeh,

An example of a stubbern, yet futile strugele against glanders,
aan be seen from the records ef Khersenskaya guberriya. The etruggle
against the dissase there dates back te 1891, In 1912, senior veteriw
narian Borovekiy summarized the vasults in the anmuel report published
by bthe Gubernakoye Zemetve, Fer the entire nariod, 16,230 stricken
horses wera destroyed; 1,018,907 reubles wes sient for counter-msasurss
avainat Lhe digease, Yob, the arount of meney pald out in revards te
ovmers of stricken horges in 1912, wan 26 timog that for 1891, The
nunber of stricken horses destreyed was continuously on the inerease,
From 1891 to 1895, 839 hornes had to be dastreyed, Durine the yoar
1912, 5,687 atricken herses were desbroyed,

To some extent, thiu sibuation was dus bothe inflow of stricken
horses from the neighboring guberniyas, since Khorsonskaye guberniyu
wag paying ot in rewards one half of the estimated value of the horse,
This was in contrast with the neighbering gucrniyas paying out as
follows: Yekaterinoslovskaya, up to 40 rovbles per horse; Tavricheskaya,
up to 25 roubles; Bessarabskaya, from 2 to 20 roubles, However, the
bagie underlying cause for the futility of the strugple apgainst glanders,
aceording to Borovekiy, was the absence of a unified all-state plan

covered by general leplslation,

VARIOUS POPULATION CROUPS AND THEIR ATTITUDES TOWARDS
THE ANTI=-GLANDERS CAMPAION

The attitude of the population, particularly the ssctions
that came into direet contact with horses, ls a very significant fac-
tor in determining the degree of propagabion assumed by the disease of

glanders,

i

i -
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Tn rural areas the paople dealing dirqetly with harees were
the landlerds, lerge estate owners, merchants, German eoleniete (in
the South), smaller land ewmera of the farmer=kulal: type, and peasants.

The stetisbical date compiled by Kheraengkayve guberniya for
1912, and by Tavyicheskaya and Saratovekaya guberniya fer 1903, fwr-
niehes a elue ag bo the part pleyed by varlous populatien greupe in
the propagatien of glanders,

The Xhoroonskoye gemgtve writes in its ranort: "The privately
ovmed sstates (by Germans and Jand evmers) disrening of large purbers
of herges, are strongly catanminated, and have a large percentage
(50-85 percent) of glanders=stricken nerges, The digsease aleo 1o
rapldly spraading from th-ga large holdings inbo smaller economies
dispooing of 6 or mere herges,"! The harvecting of the cropg done,
the estate ovmers uosed Yo sall thoir weakened horses, i.e,, those
gulfering from the chronic or latent form of glandors (Bnrovskiy),
and buy new ones in the spring, Thus, the rotation eycle of the die
seage was ssoured.

Shadrin writes aboubt the situation in Tavricheskaya guberniya:
nPhe majority of wealthy horse owners, parbieularly the astate ovmers,
the German colonists, and the more prosperous reasants, Wwho own valu=
able horses, continue the practice of hiding the contaminated animals
from veterinary survelllance," The presence of glanders in these
sconomiles 13 discovered only aceldentally, either through head by head
[ﬁéherinarg7 ingpection, or after the infection of humans. The peasents,
too, in order to squeeze the remaining labor out of them, are retaining
the conbaminated horses ag leng as possible, This is confirmed by the
discovery of the chronic phase of glanders in most of the "declared!
horees, With all that, the number of stricken horses declaved by thelr

ovmers, comprised up £o 70 percent of sll the glanders-infected horses.

D e } .
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Horse trading in the merket places and at the eountyy fairs
wag proseeding apace without veterinary centrel, sinee surveillance
wan speradie or gempletely absent, In the winter, the herses wore
maintained ir very unsanitery cenditiens, The femperature in the
stebles was @ high that the attendants slent completely naked, The
water welle were fraquently lecated right there in the stableg, fer
comnon upe by man and beast, In additien, as a result ef stark ig=
norance, there wus "little faith In the lecal population pertaining %o
the commudeative nature of planiera", A1l this resulted in euch
faverable conditiens for the nropugation of the diseage, that 19.5
percent of all casvs of gtricken humane were to be feund in Tavrigh-
oskaya guberniya (Shadrin),

Tha sane cyele of the dissase is revorted by Berezov for
Jeratovshava gubernlya. On neasant forms rencated cuses of glanders
ware obscrved in 23,3 nereent, and on the large estates - 61.9 por-

cent of all fknewn/ eagos,
GLANDERS IN THR ARMY

The routes by which the disease of glawdors was spreading in
pre-revolutionary fussia, were so diverse, that even Army horses in
soma cases became the source of the plague,

The Army horse contingent was receiving its share of glanders
from the eivilian authorities through horse replacements. The horse
replacements for the Aymy were not subject to any biological tests, and
were passed after a mere clinical inspection, As a result, horses
suffering from the latent phase of glanders, found thelr way into the
Army lorse contingent,

The extent of this infiltration can be Judged by the figures

pertaining to losses in the reserve contingents abtributable to glanders,
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Thue, 1in 1910, these logses amounted te 35 pereent of the total less in
the Army horse contingenty in 1911, to 39 pereent; in 1912, to 32 pergent
in 1913, te 42 percent,

Frem the reserves,the horses affiloted with the latent form of
glanders, peretrated into the active datachmonts, where, due to good
maintenance ocenditions, they shoved very little olinical exngerbation of
the process (only to the oxtent of 0uld4 = 04214 percont), Tho rest; of
these, all with chronie [Elmioally unidontifiable/ glanders, after come
pleting the temm of military gervice, wore returned to the eivilian popue
latlon, Here, undor worsened maintenance conditions, they wore suffering
relapses and again became spreaders of the disease, Vany of the Zemstvos
openly doelared that "glandors is Propagated by Army horses", The Moscow
mnieirsl and guberniya councils, and the Khersonskoye and Ufinskoye Zem.
atvos, wore partioularly vooiferous in this respect, The latter went ag
far as preventing the people from buying Army-rejocted horses, It did
the purchasing iteels, but followed 1t up with mllein tests, subsequently
rogelling to the people only those horses that ghowed a negative reaction,

METHODS OF GLANDERS DIAGNOSIS USED IN FREREVOLUTTONARY RUSSIA
Ihe Clinica) and Bacteriologieal Methods

The basic method for the diagnosis of glanders was eliniecal in-
spection, Yet, even this was not done systemtically, one by one, but
sporadically, in the market places, during the ambulatory hours in the
clinies Only in some areas, such as Khersonskaya and Yekaterinos]avakaya
guberniyas, the Crimea, the Middle Volga and several other guberniyas,
beginning with 1910 and aftor, until the outbreak of World War I, there
ware horse by horse inepections, wherever c;ases of glanders were observed,

The basic method of diagnosis used by the Army was clinical inspec-
tion and contamiration of catg wilth the exudate from glanders lesions in
horses, The obtaining of a typleal bacterial culture in potato rulp was
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the final diagnosie establishing the presence of glanders, These metheds,
used up to the outbreak of World War I, were obviously far from therough,
and, oconbined with other deficiencies aleng the line, they were not ine
strumental in eradieating the plague,

THE ALLERGY METHOD

Mallein, first prepared by Gel'man and Kal'ning in 1891, wae weed
not long after its discovery by individual veterinarians in the Zomstvos,
Doglnning with 1903, the mallein test was baing horalded by individual
[f"orward Llooking/ Zomstvos as the best method for diagnosing glanders, In
1908 the Ministry of the Interior has authordzed this methed for tho enw-
tire country,

Mallein, as a diagnostic medium, was tested in all countries, and
in 1895, at the VI International Congress of Veterinarians s 1its diagnostic
value was discussed, In 1900, the Ministry of the Interior, "eoncerned
with bringing order into the business of mallein diagnostic injections,
in view of the conflleting opinions as to the practical value of this
modium, decided that, preliminary to the discussion of rles and regula-
tlons for the application in Russia of the mllein test for the diagnosis
of glanders, the governments of the most important states of Western Europe
be approached, through the Ministry for Extermal Affairs s with a request
to furnish it with information on all laws and ordinances operating in
each state with relation to the application of mllein,"

Replies were received from Austris-fungary, Belgium, Denmark,
Switzerland, Holland, Prussia, Bavaria, England, Italy, Spain, Sweden,
and Norway, They show that in somo states the mallein test was prescribed
by official government rogulation, as in Austria, Switzerland, Denmark,
Ttaly, since 1893, and in England since 1894,

In 1905, at the VIII International Congress of Veterinariang, the
typleal positive, negative, and doubtful reactions o the mallein test,
were standardized,

w 35 .
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only in 1908, by a ciroular of the Minister ef the Interior,
mellein was confirmed as the official diagnostic medium for Ruselae

In 1909, the mllein test was introduced into the Army, but its
application was of shert duration, In 1910, the orders were countorw
manded, By order Mumber 120, the Minlster of War [a'xplioi’elﬂ prohibite
ed the use of the mallein teot, head by head, in the case of replacement
horses, staggered Cossack Commands and Military Detachmont horses, and
horses that have been in close proximity to horses afflicted with gland~
ers. In other words, this oxder prohibited the use of the mallein test
specifically in those ocnsca, where its application wap most urgent in
order to discover the latent form of glandexa, The same order prohibite
ed the use of ophtlnlmo-mlloinnimtion, and the destruction of horses
without clinical symptoms, but with a positive reaction to the ophthalmo-
ralleinnic test.

Tho fate of the mallein test amongst the troops of +he border da=
tachmonts was even sadder than dosoribed above, Up to 1907, ita use was
gttll tolerated, bub now ib was complately prohibited.

The extent to which the mllein test was applied undor tha jurise
ddebion of the civilian suthoritiss, and 1ts value in the centinuous
struggle against the discase, may be judged by the number of mallein tests
administered as against the total number of A?nmm? cases of glanders.

According to Peshtlch, from 1896 to 1908, 176,831 horses were af-
flicted with glanders, yet only 74,844 horses were given the mallein teot,
Mallein was used malnly in thoze areas, where cuses of glanders were very
numerous, Khersonskaya guberniya oceupied the first place with relation
o the extensive use of the mallein teat, with an annual average of 2,414
tosts, But,even hore, it amounted to only 0,6l percent of a1l [know/
cases of glanders, Then follows: Yokatorinoslavekaya guberniya with 900
tasts, Kiyevskay gubernlya with 636 tegbs, Khar'kovskaya guberniya with
246 tests, Tavricheskaya gubsrniyn, where during the VI pexlod there were

w36 -
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1,743 atrieken horses, with enly 250 mallein tests administered,
Beosarabokaya guberniys, with only 92 mallein teste as against 543
afflioted horsos, In the Don eoblast 12 mlleln tests were made, in the
Torek oblast 2 tests were made, in the Kuban' oblast no mllein tents
were admlnistered. In Saratovekayn guberniya only 25 mallein tests were
mado, as apainst 2,506 Ll?nmnﬂ cases of glandera,

Tn 1911, 21,866 mllein tests were made as againat 21,77 Jknown/
casos of glanders in Furopean Nussila, which shows that in this part of
tho country the mllein test wns assuming a relatively great diagnestilc
importanca, At the sams time, in the Caucasus,only 457 teats were made
ay againat 2,424 stricken horses, and in Asiatlic Russia, only 838 tests
were administerad as againat 1,472 stricken horges,

The part played by mallein,in the struggle against glanders in
Rugsia, can be judged by the quantity of mallein made availlable, Acoorde
ing to Matveyev, 261,000 doses of mallein were made available during the
period 1893-1908, This amount is considerably less than the amount now
being prepared in one year,

It should bo assumed that, in areas which used larger quantitiaes
of malleln, the struggle against glanders was more effective, The lar-
gosl quantities of mallein during 1906, 1907, and 1908, were requested
by the follewing guberniyas: Khersonskaya - 24,600 doses, Kiyevskaya =
11,000 doses, Yekaterinoslavskaya ~ 8,200 doses, Petarburgskaya, Saratov-
skayn, Simblrskaya, Tavricheskaya - 2,000 doses each. The horse breeding
oblasts and guberniyas requested mallein in the following quantities: the
Don oblast = 1,000 dogay, Astrakhanskaya guberrmiys - 100 doses, the Kuban!
oblast « 145 doses, the Ural oblast - 1,300 doses, Stavropol!skaya gubers
niya = L59 doses, Samarskayn guberniya = 819 doses, Voronezhskaya guber
niya = 964 dosesn,

The abovs data shows very clearly, that during the perdod invelved,
the allergy method of diagnosing glanders played a secondary part [B'nlﬂ-

-13‘7-
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The mallein test was administered to the stricken horsaes only for the
purpose of confimming the elindcal diagnesis, but not as an independent
means of bringing to light the latent phases of glanders,

These were the diagnostle metheds with whieh Russis entarad intoe
World War I, It wan out of dire necesaity to expedite the diagnosties
of glanders agalnst the backdrop of war, that the ammy finally authorized
the use of the ophthalmew~malleinnic teat in oxder to introduce greater
precleion dnto olinical dlagnesis, At the same time, in Germany, whore
bofore the war the mllein test was not considered as adequatoly spooific,
and instead of it, blood tests wore conducted (complement fixation tests),
the ophthalmo-malleinnie test was now aubhorized as the official method
of dlagnosis,

SEROLOGLCAL METHODS

Tho sarologloal mathods of rosearch into the dimease of glanders
were being investipated, bubt had no wide practical application, The
agglutination reaction and the complement fixation test were uaced for
purposes of diagnosis, In the niddle of the imperialist war, in 1916,
the laboratory of the Northwostern front,under the supervieion of Prof-
essor Ruzhentsev began to apply the modern methods for the diagnosis of
glanders == the ophthalmoemalleinnic test and the complement fixation
test. These methods, however, came into their fullest application only
under the power of the Soviets,

SCIENTIFIC RESEARCH IN THE STUDY OF GLANDERS
IN PREREVOLUTIONARY RUSSIA

Beginning with the 1890's, Rusaia was becoming one of the most dme
portant countrles with relation to the study of glanders, The firat
seientifio research into glanders to assume great practical value was the
discovery and the preparation of the allergy compound known as mllein =
both accomplished in Russia in 1891, 'These discoveries were made simile
taneously, at the Yur'yev Vaterinary Institute by Kal'ning, and at the

Peterburg Institute of Experimental Medieine by Gel'man, After the prep-
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aration of mallein was accomplished, the study of its diagnostic proper
tiaa and its practical applieation began, However, ao can be seen from
the preceding text, other European countries overtook Russla in recogni=
zing mallein as the official diagnestie compound ,

The subsequent studiles of the problems presented by glanders, such
ag1 the development of methods for the manufaoturing of mllein, the de-
tarmination of conditions for obtaining a mst potent and specifie come
pound, the davelopment of sarological mathods, the pathology of glanders, =
all these tock place mainly in the Eplzootologleal Department of the In-
stitute of Experimental Medicine, under the supervioion of Frofessor
Viadim.rov,

The Eplmootological Department of the Institute of Experdimental
Vedloine of that tims, wns tho conter of glanders gtudies, which abtract~
ad many research workers from the outlying areas of the country, who ar-
rived there to opecialize in the field of bacteriology, the study of gland~
ers, and othar zoonotic diseasec, The problems of sorologloal-dlagnos=
ties of glanders were under intansive study in several places, such as
the Veterdnary Laboratory of the Ministry of the Interior in Peterburg,
by Fedders, the Khar'kov Veterinary Institute, by Professors Dedyulin and
Konev, in soms laboratories supported by guberniya Zemstvos, as, for in=
stanca, in Kherson by Professor Mikhin, and in Saratov by Shaburov.

During the period from 1900 to 1910-1911, several commlssions,
charged with the study of the diagnostic value of mallein, were organized.
They also studied the significance of the agglutination reaction and the
complement fixatlon test (CfT).A A commission, under Professor Cordzyal~
kovaicly, was laboring in the south of Russia under instructions from the
War Office, to determine the number of army replacement horses reacting
to the mallein test, The results produced by the work of this commission

wore related in the preceding text.
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Granted all the deflaiencies in the atruggle against glanders, as
per preceding text, there were at times mere hopeful developments, In
1908, Konev, a dosent of the Khar'kov Veterirmary Ingtitute, approashed
some of the Zemstvos for assistance in condueting vacelnatlen tests,
which showed hopeful pessibllities, in his laboratery, The respence came
fivet from the Zemstves of the asouthern guberniyas, then from the central
areas of the oountry. Altogether; 14 Zemstvos allovated money for the
purpose. Tha ﬁmper:iaﬂ Don Horoe Breeding Statlon furnished a parcel of
land near the rallway station of Velikoknynzhaskayn, Thua, came into ex=
istence, in 1909, the Vellkoknyazheskaya Anti=-Glandero [Experimontal] Sta-
tions The money allocated by the Zemstvos (30,000 roublea) was used for
the oconstruction of stables and other structures, and for the purchase
of 200 horsos,

Ooneral supervision was placed in the hands of an exaecubtivse commw
ittee, the members of which were designated by the Zemstvos. The scien-
tifis suporvision and authority wns vested in Kenav,

The program of sclentific research, developed by Konev and approved
by tho Comnittee, comprdsed the followlng studies:

1. Prophylactie-tharapeutic vaccinations with dead glanders
mlerobes and live vacclnes.

2, The obtaining of a hyper-immunizing serum and the study of
its therapeutic value,

3.+ The checking of the Markser and Levi experiments relating
to active immnization against glanders,

4o The study of glandera diagnostiocs.

5, The eourse of therapy required by glanders~stricken horses,

The Experimental Statlon was in operation for 3 years, and closed
down in 1912, The rosults were ilnslgnificant, The vacelnation with dead
mierobes was unsuccessful, Vaccilnation with live vaceines, prepared by
Konev, oreated stability against virulent mlerobe contamination, but the
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vascination 1tgelf was indueive to chronie glanders in the horses. The
hyp@r-:urmunizing geyums preduced neither a prophylagtic ner & therapeutical
effeat, Nothing new wae developed in the field of glanders dlagnoatdos
and therapys

The underlying reasond for the failure of this undertaking ean be
traced to the complexity of the tack at hand, a8 woll as to organimtional
confusions

Some of the basic problems doalt with, such ag vaceinatien, the
proparation of hypowﬂmmniﬂing perums, the therapeutics of glanders, are
gtill awaiting thelr final solutden,

Tho organizational gbructure itself did not make for puccessful
accomplishmontse Supervision was in the hands of an administrative commi-
ttee of ten membors, roprosenting the Zemotvos, The members of the com~
mlttoo were changing constantly, resuliing in shifts of policy and direg-
tion. Konev resided in Khar 'kov, from where e attempted to guide tha work
by remote control, There was only one doctor-manager in ragidence at the
atation, shifted twleo within a period of 3 yoars, who at the samo timo
waa funetioning as the bacteriologist and serologist, and 3 veterinary
asalstants.

Towards the end of World War I, in connection with the congiderable
spread of glanders in the army of the Nortiwestern front, a field labora-
tory was seb up in Smolensk under Professor Ruzhentseve T+ wag this lab=
ovatory that, for the fipst time in Russia, with official approval, intro-
duced modern diagnostiec methods, such as the ophthalmo-mlleimic tagt
and blood analysis by the complement fixation test (CFT). Beginning with
1917, this 1aboratory took over the goneral production of mallein from
the Institute of Experimental Medicine, Thus, by the end of World War I,
the center for rasearch,and the application of the latest dlagnostic methe
ods in the campalgn againat glanders, was shifted fvom the gtationary
institutions to a f1eld laboratory.
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CHAPTER STX

EETZ00T0100¥ OF GLANDERS

CONDITIONIMG FACTCRS IN THE ENZOOTIC AND EPFIZOQTIC
FROPAGATION OF GLAMDERS

Glenders, by its propagaticn characteriatics, does not beleng to
the rapldly apreading infecticus diseasas , and, therefore, cannot be conw
gldered a pure epizootic disgease, According to Viehelesskiy, the basie
factor in the propagation of glandere 1s the diweet cortact with an aff=
licted animnl and recurring maoe infection, Hig expordmente show that
"at least 48 hours of joint quartering of an evidently styicken horse with
a healthy one 1o nocessary for tho latter to talke illy If the horeos
are geparated bofore the expiratien of this peried, the healthy ones will
not show any typieal glandors symptoms, but only a temporary rise in teme
perature," The above quoted experiment by Mssner, on tho ndidng into
horse fodder of considerable quantities of pathologlcal ratter, without
subsequent illness oceurring, also confirms the fact that the alimentary
route of infection with glanders is sometimss a difficult ono,

Such experinents are not on record in sufficient nunbers to warrand
a definite conclusion, Yet, there is no doubt that the alimentary conta~-
mination with a glanders culturs, or glanders pathological mather, require
larger quantities of same, than subeutaneous contamination,

The slow propagation of glanders was already mentioned before, as
an eplzootological feature of the course taken by this epizootic disease,

Berouzov, in relating his observations on the propagation of glanders
over a l0-yeaxr period (1€91-1900) for Saratovskaya guberniya, writes:
"Glanders in rural areas,as well as in the clties, s a household epizootic
disease, Although the declarations on the appearance of the disease were
not always prompt, we not only fail to encountey the mass contandnation

of peasant households, but, what is even more surprising, in the already
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contaminated households there is very frequently only one stricken animal .
(n the average, the numbher of contaminated households with recurring eases
did not exceed 23,3 percent, although seemlngly eonditions were favorable
for head by head contaminatien of the horses in the already centarinated
houeeholds," The number of contarinated households during the above per=
10d was 178 at ite minimum and 257 at ite naxdmun,

The aonelugions drawn by Berezev are based on a elinjoal dlagnosis,
Up-to-date biologlcal mothods of diagnosis would no doubt segrogate greats
ar rurbore of afflicted animals, Yet, the data furniched by Berozov dece
sttest the rather slew propagation of glandors infection, However, in the
prosence of aggravating factors, such a8 tho erowding of horses in feeding
and watering places, unrestricted grazing in meadows or indoors, weakening
of resistance through various external and internal causes, transfer of
contamination from outelde sources, the prooess of propagation of the dig-
ease bacomes more rapld.

Another ctmracteris‘oic £ea‘tur~e of glanders is that having once

E:sw:?wma;*r altural srananne ae .
appeared in an economyy 1% remaine ‘there until @daquatg/ counter=measures
are affectod for its complete eradication,

The above enumerated properties of glanders, guch as its alow rate
of propagation, its mors or loss limited scope, its stationary nature,
make it a characteristically enzootic infectious disease,

However, glanders, as practically any other enzootic disease, can,
under conditions favorable to its propagation, assume the character of an
epizootic plague, embracing conaiderable areas and large numbers of anlmals,
True, in the past, as was related in Chapter One, the propagation of glan-
dere in the South of prerevolutionary Russia assumed the characterdstlos
of an eplzootic plague.

The enzooticity and other epluootologloal properties of the glanders
infection are determined by both the pathogenie incentive of ‘the glanders
process and the reaction to it by the organism of the animal, as influenced

wgs e
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by the background of all the external conditions to which the inddvidual
aninal,er the entire group of animals, is subjeot,

The glanders miorobe is not gporegencus and dees not beleng to the g of
mlereorganiems, capable of long remmining alive outside ef an animal body.
Ite life duration eutside of an animsl bedy, an ghewn by the results of
conaiderable research, is 2-3 weeka, and only some individual authors
(lgfi‘ler) deternine 1t to be 2-3 months, Sueh inatability of the mlerobe
does not add to the enzaotie properties of glanders, On the other hand,
the samn mlorobe in the organiem of a horse, has tremendous stability.
There is no clear experimental data available to indicate as to what may
be the causes which will kill the glandere mlerobe egtablished in the body
of a horse. Himoral bactexdeidal substances with a lethal offoot on the
glandors and some other miorobes, are not found in the sermuss and fluids
of hoalthy, or sick, or hyper-immunized horses and other animals. There
is only one indication, by Viadimirov, that the fluid from the inflamme-
tory edema in the sub-cutanecus eollular tisgue, after the introduction
of mallein, has bactericidal properties, Adequately clear indications
are also lacking as to whether phagooytosis can destroy the glanders mi-
crobe,

Neither individual leucoeytes nor the glant cells are capable of
destroying, digesting or ingesting the glanders mierobes, which survive
thelr attack, and begin to perish only when the glanders lesion bacomes
surrounded with a connecting tissue, or is calcified, Tn obher words,
the glanders microbe can be found alive in the body of a horse a long
time after the original contamination, The abllity of the microbe to en-
dure for a long time in the bedy of the animal, without losing ite virue
lence, is one of the main factors, deterndning the enzootic course of
glanders,

The incentives of enzootic infections, like Koch: bacilli, Brucella
and glanders mierobes, have no sharp toxic properties, as a result of
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whieh the patholegleal precess in the bedy of the afflicted anizal ocan
drag on for a very long time, Thus, the strieken anizal can continwe for
a long time to be not only a bacillue earrier, but alse a bacillus gener-
ator, when conditions faverable to the sharpendng and intensification of
the pathologloal process develope This s what takes place in a horse
during the glanders process.

The reastions of the animal's organism to the effect of the glane
dore mlerobes multiplying in it, and the toxdc substances discharglng into
it, are taking eithexr the form of an acute inflammatory procecn of alte=
rative~oxudative nature, or a quiescent process, where alteratlon io ac-
corpanied by productive inflammation. As a result, some of tho aninals
show only slightly proncunced olinical symptoms of the diseaso, and aseme
have no discernible outward symptoms at all, Such latent phases of tho
discase may dwell in the animl for a very long time,

Milovazorov and Glukhov, in their thesis on the virulent form of
glanders, describe a case in which 9 horeeys, suffering from chronic glanw
ders, were under observation, Upon provecation, there was a rise in tem=
perature, and a glanders bacteria culture was segregated from the lympha~
tic nodes. After autopsies were performed (B C. Ivanov), caleified le=
sions wore found in some cases, and sometimos there were no glanders le
sions at all,

The long duration course of the disease in its latent phase, or
with woak outward symptoms, makes diagnosis difficult, and gives station=
ary, or enzootic, characteristics to the infection,

THE PROCESS OF GLANDERS AND ITS CLINICAL MANIFESTATIONS

The enzootic course run by glanders is,:in addition to being a blo-
logical phenomeron, also an econcmic and even sooial phenomenon, subject
to the influence of government, public organizations, and individual cit-
izens, In keeping with the nature of these influences, the enzootic course

of glanders showed corresponding vardations.,
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In the 1880'a~1890's,and the firet seve'ral yeara of the folloving
decade, it was characteristie, that in areas of high glanders propagation,
there were meny cases when, alengoide of olinically evident phases, the
course of the infection was one of long dumation, with a mild development
of epecific lesions, and a trend to self=liquidation of the active phases,
1.0+ & non=malignant course, This non-nalignant course is knovm also in
the case of other ohronie eplzooties, such as tuberculesis and brucellosis.

It wag already mentioned, that in the south of Russia, the course
of glanders was frequently non-malignant, Vorontsov, (1880 's«1890'a),
cbserved in the Odemsa Militery Pistriot a considerable number of horses
undoubtedly infected with glanders, yol apparently healthy,

Shadrdn, (in 1903, deseribes the non-malignant course of glanders
in the horses of Tavricheskaya guberniya: "The glanders symptom complex
in o good half of all the horses undoubtedly infected with the chronic
nasal phase, shows itmelf, mainly, by a hardly perceptible micoug=purulent,
or o watewy discharge from the nose, or, when the discharge is completely
absent, there is a hardly perceptible enlargoment or swelling of the -stbw
maclii‘aryglandti, in the presence on tho nasal septa of glanders uleers,
and, pa.rtioularl\y, glanders scars (asteriated and radiated), Such horses,
most frequently observed ir private households, retain good appetite, make
& healthy appearance, and are not suspected by their owners as infected
with glanders,"

The above 15 reinforced with statistical data, Oubt of 4,053 in=
fectad horses dostroyed, only 2,170 (53.5 percent) had sharply pronounced
glanders lesions, such as purulent nasal discharges, ulcers and scars in
the nasal chanmber, on skin, and swollen )\s;zgm;‘:):ébl-{a‘ry\-\ ynm\}nﬁzl‘.e:g;ngbi*%l
In 1,883 horses (40.5 percent) the symptoms of nasal glanders were hardly
porceptible: the mucous-purulent nasal discharge was hardly to be noticed,
the sWllings of the (mmwpwﬁa were mich milder, In
430 horses, (10.5 percent), these swellings were hardly perceptible, or
completely absent, a mlld nasal discharge talking its place,

-6 -

Declassified in Part - Sanitized Copy Approved for Release 2012/04/17 : CIA-RDP82-00039R000100140002-4



Declassified in Part - Sanitized Copy Approved for Release 2012/04/17 : CIA-RDP82-00039R000100140002-4

The same awther furniches data on the phases and localization of
the glarders process, assembled on the basis of a study of 2,380 glandorem
stricken horses, which were destroyed during the years 1899=1900,

Iable 9. Thases and Tocaldzation of Glanders

Munber of }.Q.Egm ont Mm&%gggof

Fhages of Glanders cages canen Percent
Aocute nasal 192 186 48 19.20
Chronioe nasal 837 770 990 76425
Acute nasal and skin 11 1.0 33 2,55
Chronie rasal and skin 23 2.0 = e
Skin 4 0al5 2 05
Nasal and Lungs 2 0,05 — ——
Masal, Skin and lunge 15 1.2 19 1,55
Chronlo lung —— — 4 0.30

Total 1,084 — 1,206 aemen

The above data shows that the chronie phases of glanders comprise
77~76425 percent, Since ne autopsies were mde, there is no information
here on the lung infecticns. This gap is filled in by Petrovskiy, who
furnishes data on 693 glandersw~stricken horses, which were destroyed, with
autopsies following, during the period, 1895 - 1903, in the Ural oblast,
In their make up, this group of horses, being working horses from the Cogm
sack villages and cities, resembled the group analyzed above,

Localization of glanders infections (in percent):

Nose, lungs 92,06 Nose 1.73
Nose, lungs, skin 2,45 Iungs 0.86
Iungs, skin 2,02 Nose, skin 0443
The infections in 1,388 horses wore distributed as follows (in pevcent):
Chronde and Aoute Phases 36,88
Chronie Phase 13449
Acute Phase 49,63
w4 .
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Thus, the number of infeetieng localized in the nasal area amounted
to 95 pereent, The number of infections striking at the lungs was approw-
imately the same,

In later perdods such infections are not noted, Only Eberbeck,
vhe atudied glanders during Werld War I, mainly on Russian war prisener
horses, reports tha result of 300 sutopsies: Iung infections in 97 peiw
cent of all cases, nasal infectione in 56 percent, According to other
investigatora, who studled the horses during the period of liquidation of
the conaeguencas of the imporialist wur, at the tim the antl=glandevs
campaign was at 4ite hoight, or at Lts closing stage, the numbar of nasal
infeotions is atill leos,

Chornyak furnishos data relating to two pordods of the struggle
agninet glandora:r Fordod I, or the peried of full awing, and Peried II,
or the closing poriad of btho struggle,

Tablo 10, Dabta on the Antis{tlandors Campalgn for Two Porlods
Murber of  (landers Glanders not Phages of (landeys

Period Horsoa Dotactad Dotactod Active Fassiwo
_ Tn Percont T
I 82 97,56 2l 60,00 40,00

II 153 90,84 9,16 37441 62,59

Tabla 11. Localization of Infection

Perlod Marher of Iungs  Nasal Larymx Liver Spleen Skin
Hoxgey Chamber and Trachea
In Parcent
I 80 93,07 35,00 26,25 41425 30, 1045
II 139 85461 24,46 19.4L 28,80 23,10 2,15
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Table 12, Characteristics of Infention
Naga), Ghamber Infections lung Infeotiena
Period Mamber of Ulcers Sears Uleers and Numer of Aective Tassive
Hoxroos Soars Horses Phase Phase
S In Perqont
I 30 30,0 53434 16.66 119 32,51 6740
I % 0 T35 265 75 56,00 4400

Finally, thove i8 a gpaclal swmary on tha regults of autopsles during bhe

samn two perdiodsy

Table 13, Rosults of Autopsies

Nurbor of (landerg not Glanders Phaoas
Poriod Horses Detected Detectad Aotive Fagaive
— | m ?s.zzgérLb_;..-_,. .
I 78 2,56 97444 50,00 50400
Ir 75 16,0 84,00 22,22 T1e78

The above data shows that with the intenzification of the antl-glanders
campalgn the evident clinical infections gradually decrease, the acute phases re=-
code, and their place ig taken by the chronic forms, the number of horses suller-
ing from the achive process of the disease is bocowming smaller, while the number
of horses undergoing the passive, or latent process, is on the increase.

The characteristics of the subsequent variatlons in the course of the dise
ease in connsetion with the anti-glanders campalegn, can be understood by refexy-
ing to the thesis prepared by Vorontsov and Remanove They imvestigated ‘the horses
during the period of final liquidation of glanders (3-4 years after Chernyal ),
practieally, in the same sconomies. The horses were examined systemtically over

a perdiod of many years, ghowing a negative resction to the complement fixatlon

ul’,gu
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test (CPT), and a positive reagtion te the ophthalmo=malleinnization test.,
The mallein-tested horses were segrogated inte a apecial "malleln group"
and kept Avithin that group/ from § to 31 months, The diagnostie reactions
in this group were the same, with the exeception that the ophthalmle 59mpo=
nent of the ophthalmo~malleinic reac’bior_\] would at times disappear, but
then it would return again, There were 30 horses in this groups Twenty=
four of thom perlahed through causes not related te glanders, Four of
them were destroyed einee they bogan ohewing positive and doubtful roagw
tlons to the complement fixation test (CFT).

[Out of the above number of horsas (30)/, 18 showad up with glanders
lealons, after pathologlnal and hi?bologioal investizations, while 12 showe

ol no lesions,

Table 14, Localiuation of Infections in Organg

Organa Stricken Mumber of Organs Strlcken Mumbey of
Horoeo Horses
Lungs 10 Nazal Septum and
Lymphatic (lands 1
Lungs and Lym~
phatie Glands 4 Nasal Septin 1
TIymphatiec Glands 1 Liver 1

The characteristics of the leslons discovered were exclusively |
chronic -~ complote dncapsulation and ealeification (-‘Egl).

Only one horse, which after belng in the "malleiln group" for a long
time, began to show a positive reaction to the complemant fixation test,
had, alongside of lesions .B y, also lesions belonging in category .B 2 .
The number of lesions discovered in all the horses was very small, from
3 o 5.

Thus, on the basis of morphologleal studies of glanders lesions,
and also on the basis of bacteriological rosearch performed by Mlssner,
Eberbeck, landa, and Karpov, to the eff'ect that no glanders culture eould
be obtained, and only in a wvery insignificant mumber of cases was the glan-
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ders miorobe segregated from the ineapsulated lesions, as deseribed abeve,
- the conclusion can be drawn that the herses with leslen fomﬂf are
recovered not only clinieally, but biologically as well,

It would have been reasonable to assume, that horses, in whom ne
glanderous leslons wore discovered on autopsy, yet, while atill alive,
reacted positively to mallein, wore not infected with glanders, Sueh,
however, was not the case, Aceording to research performed by Mlovzorov
and Clukhov, during these phasos of the glanders process, microbes may
be prosent in tho organiam of the horse while alive, In the same thosls )
Milovezorov and Qlukhov roport that they frequently observed a olinieal
exacerbation of the glanders process as a result of its provecation by a
doad glanders oulture., The same horses, upon autopsy, did not shew any
glandorous losions, "which would indicate the presence of a nonwcompensa=
ted phase of glanders," (Works of the Veterinary Research and Experimental
Station for the Azov-Black Sea Territery, Volume 5, Fage 4l).

EPIZ00TOLOGICAL CHARACTERISTICS OF GROUES OF MALLEINNIC HORSES

Horses reacting to the mallein dlagnostic tests are known as male
leinnic horses, Horzes are segrogated into malleinnic groups after a
definite complex of counter-measures against glanders has already been
applied, such ast clinical examination and the d estruction of the obvie
ously infected animls; the mllein test and the complement fixation test
applied to the survivors, with those reacting positively to the complement
fixation test (CFT) segregated into a separate group, lorses showing
only one positive allergy reaction, without clinical symptoms and serolo=
gloal reactions, are malleinnic horses, and they are assembled at "concen-
tration points for mallelnnic horses! (PKM)s Thus, these malleinnic horses
are a group in various stages of the chronic glanders process, Amongst
them are horses wlth stably compensated phases, and soms in phases of hone
stable compensation, also horses with still active phases of chronic glanw
ders, but wilth a temporary loss of biological reactions, Into this group
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will also come horses with an exagervated glanders process, or & geaondary
infeqtien contracted from other relleinnie herses. Finally, horees with
the latent phage of the dioease, or even these, in whem the disease 18 enly
in its inoubation peried, are relegated into this group. Trme, it can be
geen that, with ralation to the form and stage of the glanders process,

the mlleimnic horaea do not eenatitute a homogenecus ETOuP,

The degree of nonhamogenelty in the compopition of groups of mle=
1sinnic horges will be the greater, tho less the poriod of time, and the
woroe the planning invelvad 1r the counteIw=mensures. And if the group
of nalieirnic horses 18 made up of horges sogregated from various econo=
mleg, ite conposition, with relation to forma and stageo of the glanders
process, will be even more hoterogoneoud. The opposite will be the cano,
whon the malleinnie group 15 mde up after well planned and continuous
counter-moasures were put into effect over a conaidorable peried of tine.

In 1924, after a woell planned anti~-glanders eampalgn, conducted
with relation to a considerable group of horsec,was in ite final stages,
the horses roacting to the nellein test were segrogated, In the course
of the next year, out of the mubor of malleinnic horses, 2.7 percent
showed rather unclear ¢linical symptons of glandexrs. Twelve of these
wore destroyed, eight left in quarantine, and the vromainder, upon addie
tional investigation, released, .

The picture was aif ferent, when the malleinnic group was made up
of horges from varicus economies, in which there was heretofore no well
planned anti=-glanders campalgn. Karpenko investigated a congiderable group
of hovses in the PKM category [Emlle:‘.hnig . 'The group was mde up in Octo~
ber 1931, with the investigation beginning in Noverbor, After clinical
examination, ophthalmo-malleinnic teats, and blood exandnation by the
complement fixation test (CPT), 23 percent showing elinical sympboms
wore destroyed, After a twombime blood examination by the complement

Fiyation best, 18497 pereent were destroyed. Durdng 1932, complement
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fixation teste weve made every 3 menths, and elinical. examinations con=
ducted every menth, As a result of the Mareh investigations, 5,12 pere
oeut vere destroyed by OFT verdiet) at the end of June 6455 percent, at
the end of September §.84 percent, at the end of Decamber 2,5 percent.
Tor tha same peried, olinical symptoms appeared: in Yay 0436 percent, in
July 0,96 persent, in Auguet 1.2 percent, and in Septenber 1 parcont.

Horges with positive reactlens to the malledn test and CFT wore
dootroyed, with subsequent autopeies, Out of 64, horses, 29 showed glan~
ders (45,3 percent), Out of these 29, 68 porcont showed an active pro-
onos, Thirty-nire horses reacted only to an eye teat, and out of these,
glanders was present in 17,94 percent of the cases (5,12 porcent in an
active procesa, and 12,82 percent in a pagoive process).

This proves, that in an asgenbled group of malleinnic horses, right
after the assorbling iz accompliched, there i considerably more subsew
quent segregation, not only of horses ghowlng blologleal reactions, bub
aleo thoso boing segregated on account of tho exacerbation of the glan-
days process.

Oroat mutbers of various active forms of glanders wore discovered
by M.lovzorov and Glukhov in newly assembled, and even in old, malleinnic
groups. The work of these two men had an its practical purpose, the ali=
mination of all horses with the achive gtage of glanders from the mllein-
nie group.

In a group made up of 42 horses, segropated from economies not long
before the beginning of the experiment by & double teot (complement fixe
ation test and, after 15 days, ophthalmo-malleinnic test), 14 horses were
reacting positively to both methods, 28 horses reacted nogatively to CFT
and positively to the ophtalmo-malleinnic tests ALL horses roceived a
sub-cutanecus injection of mallein in the amount, of 2 cubic centimeters,

£o which all hovses but one reacted in a convertional manner, One of the
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experimental horeed perdshed on the fifth day. The awtepsy showed the
pregence of exudative glandera=like brenchial pneumenia, and astive
glandercus lesiens in the lymphatic system, After the introduction of
mallein, all the herses were gubjected to a blood test by CFT,

By the results of the complemant fixation teots prier to, and after,
melleinnization, the horses woxe sorarated into 3 groupst

Group T == 14 horsefs Ophthalmic reactien positive; reactdon
to OFT prior to mallein injection positive, Autopoies established the
followings 9 horees (64439 percent) with active glanders, 5 horses (35,70
percont) with inactive glanders. The forms of active glanders: one horse
had uloers on the nasal septwn, anothor horee had caverns in the lungs
ard nugorous leslons; 7 horses had active priewnonde nuclel and lesions
in the lungs and lymphatic glands.

Oroup II -- 14 horses. A positive ophthalmic reaction and a
positive reaction to CFT, after the mllein injection, The autopsy showad
as follove: 4 horses (28,57 percent,) had active glanders, and 1O horses
(7,45 percent) inactive glanders. Forms of tha active glanders: one
hovee had three oaverns in the lungs of the gize of chickan eggs, many
lesions and ulcers in the trachea; 3 horges had non=incapsulated and ihe
capsulated lesions with zones of hyperemin around them.

Group IIT =~ 13 horses. A positive ophthalmic reaction, a
negative reaction to CFT, prior to and after mlleinnization, Autopsies
showed no active glanders processes,

Thus, according to the above data, amongst the horses recently
assenbled into the mlleinnic group, there are conglderable numbers
with active glanders, with forms of lesions that will cause a considexr-
able generation of glandexs mlerobes, guch as ulcers on the nasal septum,
wleors in the trachea, pneumonic mcled and cavexns in the lungs. The
horses were destroyed within a monbh after the mallein injection, and it
18 veasonable to suppose that the state of the glanders process within

thelr bodies, as shovm by autopsies, should be olose to the state in
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whieh they were originally aseenbled inte the PEM ﬁ?ﬁlleinnimmon congens
tvation pointg/

A group of 20 herses wore located & long time in FKM, The group
did not shew any olinical symptons of glanders. The ophthalmie reaction
wag positive, the reaction to CFT was negative. Upon proveeatien with
a dead mlorcbe cwlture of glandova, § horees came down with active glan=
ders, out of which rumber, 3 developed uleers of the nagal micous menbrane,
pnewnonie molel and caverns in the lungs, Fifteon horsed had the passive
form of the digeand.

n somo of the groups asserhled over longer perdods of time in the
PKM, Milovzorev and Glukhov discovered horses with obvious clinical symp-
toms of glanders, out of which number many horses ahevied blological reac=
tions, One of the sub-groups of the obvioualy infeocted horees had 17.2
percent reacting positively to CFT, and 43.7 percent reacting positively
to CFT aftor malleinnization. Thma, not counting 7 cased of obvious glan-
dors, at least 50 percent of the horses wera afflioted with active glan-
dars,

In another group, with no obvious cases of glanders at all, there
were only 2,27 percent reacting to CFT, and 21 porcent reacting to CFT
after mlleinnization, In this group, the number of cases with active
forms of the disease is mioh smaller than in the firat one, but still con-
siderable.

Horses assembled in the PKM, were studied with relation to the forms
and stages of the glandexrs process, to their stability to re=infection
and super-infection, and 4o the degree of danger they constituted to each
other as predicated on the respective stages of the glanderous process
they were suffering from.

Karpenko was the first one to summarize the experiences in this
f4eld, e conclusions are as follows s

1., Horses with 1ost blologloal reactions or, with only positive

peactions to mllein, can ensily be peinfectsd through the alimentary
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route, through contact with bacilli carriers, and through sub=cutanecus
contamination with glanders baoill:l.éulture.

2+ The course of the new infection ie easier in the case of mal=
leinnie horses, than it is in the case of healthy ones, or these who logt
the reaction to the mallein test, It is manifested by perlodical teme
perature rises, the appearance of ccmplement flxatlon substances, and
the formation of new glanders lesions in organs and tiesues,

3, PKM horses undergoing an active process of glanders cause the
appearance it a oonsiderable number of horsos of the positive reaction
to the complemont fixation teat (CT'T), which is the result of re-~infec=
tion,

4y The timely and thorough segregation and quarantining of all
horses in the PEM, afflicted with the active forms of glanders, makes for
& oonsiderable reduction in secondary lnfections,

The cluster-like propagation of the aetive forms of glanders with~
in individual groups of malleinnic horses, according to Milevzorov and
Olukhov, is due to the fact that "into the above individual groups may
inadvertently come several, or even only one horse, with or without
¢linical symptoms, yet with considerable generation of glanders infection,
as a result of which there will be a re~infection of horses in whom the
disease was in its fading-out stage, or has practically faded out, with
the secondary appearance of oclinical symptoms, or the re-appearance of
serological reactions."

They do not ascribe any particular signifioance to the exacerbatlon
of ‘the glanders procoss in the case of malleinnic horses, They do recom
mend the segregation,into a partioular group, of the horses with a posi-
tive reaction to the complement fixation test, after the sub-cutaneous
injeetion of mallein,

Conclusions drawn by Oleynik and Avramenko (1937) are somewhat at
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variance with the above cenelusions:

1. Mulleinnic horsee display stability to secendary infeetien to
such a degree, that neither prolonged contact with horses reacting posi=
tively to the complement fixation test, and with cbviously glanders=
stricken horases, nor experimental eentamination with moderate virus do
gages, will eause tha appearance in them of elinical symptoms of the dig=
enge,

The frequently observed eclinical and, mainly, serologleal exacer-
bations of glanders, in the PKM's, are due, if not entirely, yot, in a
prevailing number of cases, to tho endogenic re-infection, which is pro-
moted by various unfavorable resistance loworing factors,

Secondary infection is a factor of secondary importance.

3, Selentifically, it is not rational to quarantine the malleinnie
horaes from those rencting positively to the complenent fixatlon test (CFT).

In his folloving work (dissertatlon, 1939) Oleynik is more careful.
lie writes, that "prolonged contact of horges reacting to CFT with horses
reacting to mallein, affects little the frequency of glanders in the lat-
ter.," On the third conclusion, as deplcted abeve, he says nothing.

In summarizing the epizootologioal experience gained as a result
of concentrating the malleinnic horses into separate groups [51\1_57 s and
the study of the course of glanders within them, it is necessary to come
o the followlng conclusions:

1. The concentration of malleinnic horses had great epizootological
and economic significance for the entire country, It was instrumental in
stopping the further propagation of glanders, and at the same time was
preserving the working capacities of the horses involved.

2, The forms of the glanders process in malleinnic horses wvary,
and, although malleinric horses show more stability to secondary infection,
and to exacerbation of the process, nevertheless, re~infection and super-

infection do take place, The veterinary and sanltary control in the PKM
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met prevent the pogaibility of the infection being propagated by indivi=
dual baeilli-generating lorseé.

3. The ingignificant, number of horaes shewing elinical gymptons
during experimental exscerbations, or even the abaence of clinjcal ex=
acerbation, means only, that the malleinnic horass, being glanders ahron=
ieg, show mere stability to exacerbatione and re-infections than horaes,
as yet, wuntouched by the disease,

THE BREEDING OF HEALTHY COLTS FROM MARES
WITH BIOLOGICAL REACTIONS TO GLANDERS

At the time the idea of concentrating themelleinnie horses inte
PKU's was conaoived, the problam of natural reproduction was not anticl-
patod, In some groups, however, bthere was conidorsble foalinge I bow
camo nocessary tw dovise measures makdng for a healthy bread and for the
proventlon of infectlon of the young.

Literary dats, but mors s direct experlence, pointed to the faet
that the foals were born healthy, and were only subseruontly contaminsted
through contact with their mothers or obher horses in the camp, A two-
yeay perlod of obsarvation by Glukhov and Volkov on gonaiderable numbers
of foals, confirmed the fact that there was not one case of inborn infec-
tion.

Againat the eplzoo tological background, in which the foals were
bred, Glukhov and Volkov divided the PKM!a into three groupd:

Tn the first PKM group, the foals were maintained geparately from
the adult malleinnic horses, had soparate stables, separate grazing in
the summer, separate attendants, with feed delivered by oxen or trucks.

In the second PKM group, the foals were also maintained geparately,
but abt times intermixed with the adult horses in grazing, in stalls, or
in watering places, Feed was deliversd by mlleinnle horses, and the older
foals were put to work in undisinfected harnesses previously used for adult

horses.

g
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Tn the third PKM group the foals ware not separated at all, being
fully maintained threugh comaon watering, feeding, and houging with the
adult horsed.

The yearlinga in all the three groups wera subject to observatiens
and research by a complex method, which will be deseribed below., Those
infected with glandera weve ramoved. Further observations and research
gontinuad, The results of sanitation measures are swmnarized in the ta-

ble bolov,

Table L5 Data on the Fivst (roup of FKM's

, 1936 £937
PEM Pervent in- Fercant Percant in= Porgont
[oanp/ veatigated  infected veatizated infeoted
Nos 1 100 4a 100 0
Noo 2 100 10.8 100 0
Nos 3 100 0 100 0

The rosults of the investigation in the firat threo camps prove,
that, 4n the absence of contact with the adult malleinnic horses, it is

pousible to sanltize the yeorlingg through a single~complex method.

Table 16, Data on the Second Oroup of PKM's

1936 1937

PKM Porcent ine Percent in- Forcert, in= Percent in-
[Eamﬁ vastignted focted vestigated fected
Nos 4 100 243 100 6

Nos 5 100 642 100 2.8
Nos 6 100 1041 100 3ol
Nos 7 100 0 100 542
Nos 8 100 1643 100 3e3
Nos 9 100 S 1L 100 1.7
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The above results show that in these cages, where the yearlings
are in commnication with the adult molleinnic hergas, 4t 16 net posg=
ible to sanitize them through a single complex methed. Even sporadic conw-
taot 18 sufficient for the propagation of infeation,

In the third group the yearlings had comnon mintenance with tho
adult herses, Xt waa net the prevailing procedure in all PKM'!s, that the
adult horses were subjected avery 3 months to elinical examd.nations and
to investigationa by biologleal reactiong. ThoreCoro, the atages of the
glanders process in the melleinnic horses were divorse, and the degroe of

contamnation of the yoarlings was ancordingly divorae.

Tnble 17. Data on the Third Group of PRM!s

1936 3927
PKM Porcent in- Percont Percent in- Percont, in-
[Eamp] vastigated infoctad vestigated facted
No, 10 100 12,9 100 0
Nos 11 100 37.1 100 25
Nos 12 100 24 100 10,8
No. 13 100 379 100 22
No, 14 100 29,2 100 63.6
Nos 15 —— ——— 100 76

Tabla 17 showa that in some PKM's the percentage of contamination
doureased somewhat during the gecond investigation, This the auvbhors ex-
plain by the improvemant in the veterinary snd sanitary conbrols during
tho experimental periods With relation to PKM Muber 14, the discrepancy
1a due bto the fact, that the horses with a pogitive reaction to the cotn
plement Lixation tast were not quarantined in time, On 23 August, 1936,
two adult horses cane through with elear symptoms of glanders, and the
percentage of infaction of the yearlings correspondingly jumped to 63,6,
Tn PKM Mumber 15, too, there wers horses reacting positively to the com-
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plement fixatien test, During the last year, there were practiecally no
olinioal examinations or tests made. As & result, the investigation in
July 1937, diseovered 76 peraent of the yearliﬁga affliaoted with glanw
dera,

In 1937, the entire sontingent of yearlinge aged, from 6 months to
3 years,in the FiM, was investigated by the complex mathed, 93.9 pervent
did not react to any of the blologleal tests, If the young were bred in
all the PKil's under the conditions they were bred in the firet group of
PEM's, there would have been only single cases of infection amongst them,

During the investigation of tha yearlings in the PKM, about 30 per
cent of the adult herse contingent consisted of grown up yearlings, which
were free from glanders infeoctlon, Thus, it can be aonoluded, that under
the conditions prevalling in the PKM's it is perfectly possible to roplon-
ish tho overall horss contingent by reproduction and breading within the
PKM'a, which,in the final snalysio, will result in the complete liquidam
tlon of glanders within the PKM's,

The two authors nontioned above daveloped a flow sheat for the breade
ing of healthy offapring, as follows:

1. For tho obtaining of offspring, there are selected the finest
in appearance specimen of reproduscers, stallions and mares (with positive
opthalmic reactions), whioh are then segregated and maintained in stables,
with strictly individual stalls for each animal,

2, During the grazing peried, the pregnant mres are to be grazed
separately.

3+ The offspring from mares, reacting to the mallein test, are
maintained, until weaned, under the mothers, and separate from other horses,

4+ The weaning of offspring to be at the age of from 4 to 5 months,

5. After weaning, the offspring are tested for the pressnce of glanw
ders, subjected to sanitation treatment, and shifted into groups of heale
thy young offspring,

v<,‘..6l"
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6, The breeding of the healthy offapring is te take place on iso=
1ated individual pareels of land, or farma. The farms populated by these
healthy offapring are serviced exolusively by oxen and by older offapring.

7.The exploitation of the matured yearlings to take place only with=
in the territeries, where no contamination in present.

The examinations of pregnant mares and thelr offspring to be con=
duoted aa per procedure, depistad under the heading relating to the diag-
noatiles of glanders :in the young.

CHAPTER EIGHT

FROBIEMS OF TMMUNITY TO AND THE THSRAFRUTICS OF GIANDERS

et s e S T S T B L T S R

IMMUNITY

The problems of imminity to glanders ave, as yet, inadequately do=
voloped.

The recovery of horses from the disease 1s possible, The process
of recovery in most cases is a long ono, but as to whother there is, after
recovery, evolved a state of imminity, or how strong is this imunity,
and of what duration, -- to this there ls no direct anawar,

Nocard and Buley observed a secondary affliction of horses recov-
arad from the disease, e.ndieven the evolutilon of wleers on the scar tissues,
exactly in the place of the old wlecers. Lyurs, Nocard and Viadimirov ad-
mt to only a temporary rise in gtability, More decisively in favor of
the evolution of an immmnity are the opinions exprossed by Konev, Dedyu-
1in, Sakharov, Babes, and others, based on observed cases of natural re-
coverys

Supposedly, both thase opinions are not adequately reinforced by
facts, 'The chronie form of glanders lasts long, and theve aren't yet to
this day, and partimlarly there were not at the tims of the above men-
~ tioned authors (the 1900's), any mebthods for the specific determination

of the state of recovery from glanders. Olanders chroniecs and horses
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fully recovered react differently to secendary infection: the firat dis=
play etability, while the second are mere susseptible,

The non=malignant course of the glanders process with a tendenecy
to natural recovery, and the frequent couras of the process without any
olinieal manifestations in the southorn parts of Europe, Asia, Africa and
other southern lands, was ascribed by Zomner, Nosard, Pabes, Bonhomme,
Viadlmirov, and, after tham, by Leura, Balle, and others, to the fact that
1in those areas, due to the extenslve propagation of the infectlon, there
developed a race of horses with gtabllity towards the digsease.

Schuetz, who made o atudy of glandars in Germany, where its propa=
gation was not too oxtenalve, came into contact with the acute proceas
of the disease, and wan skeptileal even to tha possidblity of its having
a chronic form, too., However, in one of his last deseriptions, after
having come in contact with glanders in some Russian prize horses (in 1918),
he ohanged his opinion. Ho writes: "In Rusaian horses, during the latent
perdod of the dipease, there are prosent two obstacles to secondary infec-
tion: race, immnity, and acquired Smmnity."

Drawing an analogy between glanders and tuberculosis, he allows
for the existence of non-aterile immnity in the case of glanders,

Thug, Semetz aclnowledged the possiblity of an organism acquiring
individual immnity and evolving inborn race imomnitys

Extensive resecarch relating to the development of individual immi-
nity was done in the Soviet Union by Karpenko, Milovzorov, Glukhov, Oley-
nik, and Avramenko. They gtudied the susceptibility Lo secondary infecw
t3on of horses balonging to the malleinnic groups, that is horses affliot~
od wlth chronic glanders, in vardous stable compensation stages of the
process. Karpenko came to the conelugion that Lingering chronles are
subject to relapses. The secondary affliction is manifested by a rise
in temperature, the appearance of antibodies, and by the intensificatlon

of the allergy reaction, the formatlon of new leslons and ulcers in the
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trachea, Ne external manifestations are observed,

Prolonged contact of horses reacting to the mallein test with
horaes reacting te the CFT, according to Oleynik and Avramsnke, did net
produee,in the firat, the exacerbation of the glanders process, 8ix horses
reacting to the mallein test were in contact wlth four ebviously atricken
horaes over a peried of 2 monthe, resulting in a temperature rise and ths
appearance of serelegloal reactions on the part of the slx horses, Theso
results wore in agreemont with those obtained by Karpenko. The horses
were not swbjected to autopsles, so that the procesaea, if any, taking
plage internally, remdined unknown,

In injecting malleinnic horses with a glanders culture, depending
on the dosage (2, 3, or 5 hundred mdllion, or a billion mderobes ), the
process of glandors would dovelop, In reaponse to small doses of the
culture, the process manifested ltsell by a loeal, general organic, and
temporature reactlon, and the appearance of anti-~bodies in the blood,
Swellings and ulcers appeared where the injections were made. The or-
ganic reactlon was manifested by a state of general depression over a
period of 2 « 3 woeks, lavpe dozes of the virus (1 billion) were pro-
ducing typical clinical manifestations of the disease,

It follows from this that horses afflicted with chronic glanders
display more stabllity in the case of secondary infection, The course
of the evolving [_Eecondarﬂ process shows a trend towards fading out, and
only when large doses of the microbe culturs are injected, there will be
extornal eclinieal manifestations,

When subwcutaneous cellular tissve iz contaminated with the glanders
culture, there is formation at the injection spot of a diffused swelling,
the size of a palm, very painful and inflamed, Xhoromanskly, Oleynik and
Avranenko at times observed the development of ulcers.

The Japanese scientists Tojoda, Kunitake, Teuru, in effecting con-
taminations with substance taken from glanders nuclei, observed the devel-
opuwent of primary ulcers at the injection spots.

é
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Vhen the contamination was made with small doges of ouliure (only w4 tlmas
the minimm), there ware no lecalized manifestatiens, and the & econdary
infectiong had no effect wpon the further course of the diseane.

Iittle ig lnovn about the toxle propertims of the glanders miorobe.
Finger and Pabes injected a prepared glanders mhorobe toxln inte emall
laboratory animls, regulting in epasng, paralysis, and the appearance
of edema at the injectien gpot, The glanders mdorobes gererate toxie sub-
stanae, of the endotexin tyre, in the bodies of gtricken animla, These
endotexing induce proliferous and alterative procensed around the mulid=
plying mierobes,

The toxic substances also induce high fever, cmaciatien and oxhauge
tion, or a goneral state of cochexia, which frequontly ic not directly
connected with the dogres of change in the &\-fi'eotecﬂ organs, To counter=
act the toxdns, the organism develope noutralizing substances. WiLth good
mdntenance conditions, the body of the stricken horse romains in good
shape, ac vas cboerved in tho case of isolated horses roceiving adequate
amounts of hay and oats, Tn ecuges where the strdclen horse was short on
food or lonp on work, genoxal onaciation set ine

(landers rderobes, settling in the lymphatic nodes,in the lungs
and other organs, induce a mild reaction, as follows: the microbes become
gurrounded by lymphoidsi cells = macrophage; evolved from the local con=
nocting tissue cells and the endothelium of the [fympkmtig] vossels, and
ydorophapess As a reswlt of this, there takes place the formation ‘of the
so-called glanders leslon. The microphage and macrophage ingest the mi-
crobe, but are unable bto destroy it completely. tdant calls ave formed,
but they, too, are unable to destroy the microbe, The formed cells are
subject to necrosis, The lymphoidal cells concentrating around the nu~
olous in ever increasing numbers, are pranslornad bito connecting tissue

cells, and the 1esion becomes swrrounded by a connecting tissue capsule.,
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The rapid and vigoreus fermation of capsulee is, in essencs, the
defenaive reaction of the organism againet the mlorebes If the erganism
1f capable of evolving vigoreus oapmules, it will recover, If not, the
diseaso will meke further inreads, Avound the nuolel are formed diffuaed
infiltrates. The miarobes, in their propagation, penetyate inte the lyme
phatio and bleod veesels, and are carried by the lymph or bloed inte var-
ioue organs, establighing there new micledl.

Within the ineapeulated lesione the microbes are frequently found
gti1) alive, but with the caleification of the lesions they gradually
porich, Caleification is the further defensive reaction of the organism
[_Egainat the dﬂ.aeaaﬂ .

Thug, at the base of the organism's defengivo reaction againat the
glanders mierobe 1s not as much phagooytoals, or the mumoral reaction, as
tho immebilization of tho microbe by the formation of connecting tissue
with the subsequant caleifieation of the pathologleal micleus,

Howevor, the effect of the phagoeytoidal and humoral reactions of
the organism upon the mlerobe is not to be completely discounted, Ob-
servations are on record, where the glanders process runs ity course, with=
out leaving any traces in the form of anatomdecal lesions, It is possible
that such infections were caused by attemuated microbes, or the affected
organism had a high degrec of resistance, meanlng vigorous phagocytoldal
and humoral reactions, In these cases the intruding microbes are destroy-~
ed completely. There is no direct proof of the bactericidal propexties
of the anti-glanders serum, There is orly one cbservation by Vladimirov
to the effect, that in the exudate from a glanders swelling, subsequent
+o a sub-cutansous injection of mallein, bactericidal substances were
found.

The glanders mievobe does not belong to the group of aggressive
mierobos, and only on extremely rave occasions is ib found in the blood

of hovses, 'he mlcrobe is in the blood for a very short time only, when

e 66 -
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a rucleus in earried into a blood vessel, or when the precess is extromely
vigorous, and that in the case of oate and asges only, in whem the proceds
of glanders is very acute, partioularly in cats, where 1t 18 accompanied
by septicenia.

TIMIUNTZATION AGATNST GTANDERS

Attempts at immndzation agalnat glanders were baged on some ine
ddvidual observations of phencmona relating to the interaction of the
mlarobe and the affected organism, and were, therefore, empirieal in ohar-
actor,

Already in the 1850's (1848) Baage and Tocherning, in their diag~
neetical studies of glanders by avto-inoouwlation of the nusal exudate,
noticed, that it reswlted in rapidly~healing ulcors on tho skin and on
the micous monbranes, or in no external manifostations at all, They con-
cluded then, that this could be the method of cure.

Groat confusion into the problem of {imunization was intreduced
by sclentists, experimenting with various typee of aninals having diverse
suscoptibilities to glanders. Upon obtaining various types of results
from their experiments, they considered them, by implication, as applica=~

ble to the organism of the horse, which was not the case.

ACTIVE IMMONIZATION

All biologlcal compounds, thé.t were used for purposes of imminiza=
tion against glanders, can be divided into: (1) virulent mlorobe prepa-
rations; () attenuated micrcbe preparations; (3) dead microbe preparations;
(4) mlerobe metabolyte preparations.
Immindzation with Viruwlent Micxobe Preparations

The uge of virulent microbes was the first exporiment in Lmniniza-
tion, Straus (1889) introduced, intravenously into horses,an :l.nsignif:l.cant
amount of glanders microbes s proventing ghen ‘oheraby from i‘alling pray to
lethal affliction (w:t.th a secondary intravenous :Lntroduction of a consldex-
able amount of mierobes), However, the inmunity obtained was only partial,

and amcazaeaoi‘- ohronde glanders followed.
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The same recult, and even full stab:!.lity, wag obtained on gu:méa
plge, by N.eolle.

Tpminization with Attenuated Mioyebe Prepayations

Yuoh more nwrercue are the attempts at imminization with attemnvated
wlerobe compounds, lMaturally attenuated mlerebes, or mdorobes apaoially
attenuated for the experiment, woere uwsed. The experdment with naturally
attenuatod microbes was made by Vyshelesekly, with negative results. Tho
mogt, extensive experiments in the past (1912) wore conductod by Konev at
the Velikoknynzheskaya Anti~Glenders Experimental Station, Konev pro-
pared three glanders vaceines, two of which becams wel). knovm, The firet
voceine was an agar oulture, a mixture of vorious a*wnéﬁkmimd bacteria,
attonuated by 300 successive reproductions. The socond vaceine followed
the same baoterdal procedure, exoept that it wap & poh:{to culture, The
third vaceine was a bouillon culture, It was established experimentally
that immnization leads te higher stablility, but the immunized horses were
afflicted with mild chronic glanders,

The results of some experiments coxtductecl by Dodyulin at the Khar=
kov Veterinary Institute, were identieal with the above, Vyshelesskiy
ropeated these experiments on many yeérli:ngs and adult horses in 1923-1924,
at GIEV /State Experimental Veterinarian Institute/, Vaccinations were
made by using the Konev vaccine Murber 2, introduced into the body by
nibbing into a shaved section of the skin, or by administering with didnk=
ing water, wi’oh a subsequent check on degree of reaul‘aan‘o immnit;,‘icon-
tamination by a virulen’o vd.rua , also through rubbing imo sk:!.n or drink-
“ing-watex. s Aot drinking e

The results wore as follows, The horses imminized by the first
vacelne, or the attermated virus, are frequently infected with mild
glanders, The subsequent contamination of thus imminized horses with
the virulent virus does rot usually cause death, 'The uloers at the place
of injection were healing, and the yearling did not show any deviations
from standard, The imminization did not prevent from gecondary natural
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sontamdnation, as proved by the faet that all yearlings were afflioted
after a perlod of frem 3 Woeka to 2 months of common feeding and water=
ing with horses obviously stricken by nasal or akin glanders.

Seme individual scientdats attempted to atterwate the miorobe
proper by vardous othey metheds, Sakharov attenuated the micrebe by pase=
ing it through cats, Khovomanskiy by reseing it through pigeons, Klein
with cow Liver bile, Nicolle, after passing the wmlorobe through guinea
plgs, in the form of o Marten bouillon culture, prepared in golderod
tubes, obtained a stable attenuatod culture, wiich, in his opinion, was
imparting a 70 poreent Llmmunity to all experimontal animls, FHe also
had an additlonal approach to the problem of attermating the miorobe,

Ho vas mixing the abeve culture with serums obtained from various anle
rals, and introdueing the mixture sub-cutanecusly. It resulted in local,
rapidly heoling lesions, In order of effectiveness, the serums lined up
sy follows: Those obbained from a rabbit, guinea pig, cov, dog, and
horae.

Tn 1927=-1928 soveral last attenpts to obtain o glandexs vaccine
wore mde, At the State Experimental Veterinarian Institube, tho microbe
was atternated with aniline dyes. At the VWIT /Al)l-Union Ingtitute for
Veterinarian Researcﬂ, the pglanders oulture was attemated by reproducs
£ions in bouillon with potassiun bichromate. The first reproductions;
instead of being atteruated, were, in fact, more virulent, Idlling the
cat in 3 or 4 days, instead of the usual 12-day period. The thirteenth
reproduction was the piret bo show attermation, The 18th reproduction
did not induce the disease in a cabs Three horses, immnized with blds
culture, showed high resistance to conventional contantdnation, resulting,
in 2 cases, in gingle lesions, and in the third case, in no manifegta=
tlons, The symptoms of the carrier horse integrated into a general case
of glanders of the intemal organs and skin,

Tmrmariizabi.on with Dead Miorobe Preparations
Thape wope many diverse mebhods for lkilling the microbes. Sadovskly

was uging moderate heat, One of the 4 immnized cats, and one yearling

"”..."‘59..
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(horse) withsteod the centrel eontamination. Klein, in using this prow
oedure, obtained a negative resuwlt, Finger safeguarded the rabbits from
the contrel contardnation, and Sakharov succeeded in doing the came for
guinea pigs, cats and horses, Seme time befere his death, Schuetz rew
poated the tests of imminization with dead micxobes, killed by high teme
porature, Upon obtaining a negative reault, he advised other investiga=
toys not to pursue this procedure,

Out of all attempte at immnizatlon with dead miorobe preparations,
the most successful wore those by Markser, Levi, and Blyumental', They
began with tho premlse that the failure of all the pravious attempts at
{mrunization by this method were due to the fact that the miorobes, bolng
killed in an abrupt manner, had their antigenic proportico destroyed,
and albumene coaguloted. They used o mild acting compound containing
80 percont glycerine and 10 percent urea for the killing of the miorcbes.
These preparations came to be known as farazy., The firat stop was to in=
troduce them into the body intravenously, then, aftor 2 woeks, subwcutan-
aously. Somotimes the sub-cutaneous injection vas repeated after one
month, The dozages wore O.l and 0,2 for the first injection, and 0,2 and
0.4 for the second one, Three horses inmnized with the glycerine prepa=
ration, turned up immmune to the control contamination. Hoxses immunized
with the urea preparabtion, showed less stability,

The Markser properation was checked in Russia by Makhotin and Bauts,

Out of six inmunized yearlings, all remained healthy after the control
| contamination, Two of these yearlings had thelr immmnlty checked after
1/ months by contaminatien with a 0,001 mesh, the yearlings still remaine
ing healthy, In 1910 Dedyulin immnized 1,000 horses slocated in the es-
tate Karlovka in Poltavskaya guberniya, with the same preparatlon, and
obtalned good results,

Borovskiy and Mikhin, after having tested this preparation (faraza),
decided that it had no immnization properties. In the case of one horse,

' “:"..E"/O -
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it even oaused a glanders infectien, In 1915, Markser himself ebtained
unaatisfactory results frem this preparatien, and, after mush researeh,
concluded that the antigenie properties of the faraza were loat due to
the decompesitdon of the urea and the damaging agtion upen the nd.orobes
of the ammonia which was formed, The decomposition of the urea took
place when the faraza was sterilized with mnndng steam,

In 1918, Markser, together with Leurs, Eberback, and Birbium, check=
od again dnto the lmmunization propartias of the faraza, Imminized horses,
togather with non-immnized ones, vero housed in stables, from which, di=-
rootly before the experiment, glanders stricken horses wore taken, The
control horses developed glandora, while the {immnized onos remailned
healthy,

Zurkan made a proparation, which he wsed wilbh good rosults, and
he callod 1t maloaggresin [l-i’htln agrouaiﬂ . It is prepared as follows:
(landers bacteria are extracted in an 85 parcent solution of salt, wlth
5 percent glycerine, and the proparation left to settle for 96 hours,

In 1936, Legru extracted En aolu‘biotﬂ glanders bacteria in dig-
tilled water, and subjected the autolysate to the effect of 0.3 pareent
formalin, and heating to 60 dograes Centigrade. He called this prepara-
tien ANAMORYV. ANAMORV protected guinea pigs from conbamination and cured
the ones that were already contaminated.

Twolve hovses with clinical symptoms of glanders were given 3 sub~
cutaneous injections of ANAMORV in the amount of 1-3 cubie centimetora
at 48-hour intervals; then rested for 8 days, and injections repeated.
Within 6 weeks, the clinlcal symptoms of the disease disappeared,
Immnization with Merobe Metabolyte Preparations

Preparations in this category were not numerous, Sakharov proposed
the use of a mierobe filtrate, MNcolle and Fruen experimented with amino=

bases obtained from the glanders microbe albumen, with results negative.

LRI e
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Yany attempted immnizatien with mallein. Out of these, COel'man, Babes,
and Zemer repert favorably; Necard, Ben, Vivald, Shindel 'ka, Borovskiy,
and bskolkev, howaver, did net succeed in obtaining immundty,

Dadynlin and Bez'yasychiyy gonduoted unsuecessful immunization
experiments with partial antigens, From bouillon oultures aged for
geveral months, they extracted, with esters and aleohols, fatty substances,
which they called glanders fat, and used it for immnization experiments.
Papaive Imminization

The preparation of anti=glanders serums vas2 undertaken several
times, without arriving at positive msults,

Many soientists, such aa Chencen, Pic, Arukh, Petrini, Klein,
attempted to induce stabiliby and cure glanders with a serum obtained
from eattle, with the thought that if the cattle thomselves do not be-
come afflicted with glanders, the serums obtained from them mat contain
bacterieldal substances, In Russla, these experiments wore conducted at
the Khar'kov Veterinary Institute by Nal'tsev, Sulin obtained serum from
dogs. At the Velikoknyazheskayn Anbi=Glanders Experimental Station, they
wore immunizing horses with glanders oultures, There was also in usge a
sorum prepared by Nonevich.

In America, Watson obtained a serum from a horse after immnizing
1t with mallein, Three afflicted humans were cured by the use of this
sorum, The chack experiments by Vyshelesslkly in the imunization of horses,
with the serum prepared according to Watson, gave unsatisfactory results.
In 1927 hopes were concentrated on a serum prepared by Kolplkove He irm=
minized a cow with glanders cultures, and obtained a serum powerful enough
to cure afflicted cats and even impart immunity to the kittens, born to
the immunized cats. Check experiments conducted togethor with Kolpikov,
did not yield any satisfactory results, The same failure resulted from
the experiments at the All-Union Vaterinarian Experimental Institute cone

Llovh n‘u}v-é o

Declassified in Part - Sanitized Copy Approved for Release 2012/04/17 : CIA-RDP82-00039R000100140002-4




Declassified in Part - Sanitized Copy Approved for Release 2012/04/17 : CIA-RDP82-00039R000100140002-4

dueted by Gazarkh,

With relatien to all sorts of immmnizations attempted up to 1913,
Viadimirov wrotes "Durable imminity in eases of artificlal contamination,
as well as in cases of artificlal immmnization by preparatiens known at

the time, 46 not ohsarved,"

THE THERAPEUTICS OF GLANDERS

The same difficultles beset the problems of the therapy of glanders
as do the problems of Lmunization,

Abroad, attempts at curing tho disease of glanders wore made only
in Lhe 1890's, TFollowing that, the struggle was eonducted simply by vay
of destroying the stricken animals, Subsequently, the therapy of glanders
was being doveloped by physieians, mainly for the purposes of curing af-
flicted humans,

By analogy with the therapy of tuberculosis by the use of tubor=
oulin, Gel'man, Zemner, Ione, Khoromanskiy, Pilarios, Zichev, and Fapslu
sttempted to oure glanders in horses with mallein, In individual cases
results were good, but, since it was knomn that pglanders in horses is sube
ject to spontansous recovery, it was never definitely established, whether
said recovery was really due to the effect of mallein, Mallein therapy
roquires pracise dosages in each individual case, lest an exacerbation
of the process rasult in place of a cure, In addition to that, mallein
tharapy requires long periods of time, and, therefore, is of no practi-
cal value,

Therapeutical methods used on humans were rather varled, Zieler
treated limited muclei of the disease surgically., Golmes, Buchke and Remy
also resorted to surgery, with Leurs passing an oplnion that the recovery
might have been sportansous, Wiemann cured & veterinarian by amprtating
an infected finger. Orayevskiy, Gold and Kondorskiy treated human glan-

ders with mercury and iodine, Zieler believes that mercury treatment is

-
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effeative in lecalized prosesges enly, but is of no use etherwise. 4ieler
and Kerning ohaerved a redugtlon in fever and improved general feeling,
without affecting the process itealf, after prolonged mexeury and potassium
edide treatwont, tallopear and Ieanselms treated a patlent for a por=
iod of 6 menths by intreducing 730.%:%fbpotanaium.iodida without any fa=
vorable results.

later on, Genzmer, who used lodine and its compounds, did not ob=
tain complete recovery, On the other hand, Nenort obzerved complote re=-
eovery in one ocase, IKranz reported good ropults with the Fovler solution.
Tohree ocurod a case of nasal glanders in his son by spraying the affected
area with a solution of creosote. Zieler obtainod good regults with sal-
varsan, while Zabolotnly roported negative resulto from the use of sanme,
as well as from the use of Bayer 205 and kupfersalvarscan,

In additlon to chemical preparations, theraplsts attempted to cure
human glanders with blologicol preparations.

Hon reported on the favorable effect of mallein, while Zieler ob-
sorved tho oxacerbation of the process from tho use of sams. &ieler ob=
tained good results with a vaceine, prepared as follows: one cluster of
a 48-hour agar culture per one cuble contimeter of physiologioal solution
with 0,5 porcent phenol to be heated at 60 degrees Centigrade for 1 hour.
The dosage to be from 1/10 to 3/4 of the cluster, repeated 5 times during
a period of 4 woeks; two more injections of % to % of the cluster after
an interval of several weeks, Fischer obtained good results in curing
humans by using the above mentioned faraza. o roports negative results
from the use of neo-salvarsan, which, incidentally, requires great cau=
tion in dosing.

Missner and Iange made 8 unsuccessful attempte at curing horses
with salvarsan and neo-salvarsan, One such attempt by Frank also result-

od in failure.
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The many therapeutieal experiments made with salvarsan ave due to
the faet that Benevelenskiy established its high bacterieidal properties
with relatien te the glanders mierebe in the test tube, He suecesded in
effeating the cure of 7 contaminated rabbits out of a total nunber ef 15,
Six control rabbits and 8 rabbits that underwent the oure, died, Meshkov
uged salvarsan suceesafully on one horse, Blagodetelev and Goryachav were
alao sucoessful with it, Koralmn, Borovalidy, Gordzyallcovakiy, Voledakiy
also produced favorable, albeit not such clear, results,

During Vorld War T (1914=1918) in Gormany, leurs » Blrbaun ,and Eber-
baek exparimonted on a larga scale with preparatiens from mereury, salvare
sar in nmany nodifieations, also varieus serums and bacterial proparationc,
The resulte wore such, that laurs could not point to any of tha preparaw

Lienz as having dofinite therapeutic value.
CHAPTER NIME

ROAMTZATION OF IHE ANTI~GIAMNDERS CAMBAICN TN TIE USSR

CAMPAIGN SCHEDULES

From data prasented in Chapter Ono, it was possible to form an iden
ag to the deficlencies pertainirng to the organization of eounter~moasures
against glanders in the former Rusaian empire, With the establishment of
Sovist power, the civil war to the contrary notwithstanding, the strugele
against the disease assumed new and more definite forms,

It ds natural that the struggle against glanders began in the army,
One of the very first steps of the Military Veterinarian Admindstration
was an order effecting the reorganization of the laboratory of the Northe
western Front into the Central Veterinarian and Bacteriological Iaboratory
of the GYVU /[State Military Veterinarian Administration/,

The laboratory was moved from Smolensk to Moscow in 1918, Sinue

the production of mallein at the Institute of Experimental Medicine wag

RS T
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diseontinued, the laboratery underteock this activity, aleng with the eonw
dueting of serelegiecal and dlagnostical regeareh, and the graduatien of
phyalelans«veterdnariana for the bacterielogleal and goerolegleal laboraw
torles, also apecdaliahﬁ-apizootologista.

Subsequently, many laboratery specialints were tranaferred to
Civillan Administrotion, where thoy served an the basle cadre of the sexo-
logieal persennel,

Eirat Schedule, In 1018, the ophtialmo~mlleinnic teot and the
complement fixatlon test LEF'_IY were authorized as the official blelogleal
methods in the diagnostics of glandera, At the samo time Ruzhonteev dow=
voloped the firgl sehedule for the combatting of the dlscase. It wasg
based on modern nethods and came to be known ag the Frofessor Ruzhontsov
Sehedula,

The bugie premise of this schedule was, that only horses free from
glandors oould be assigned to the Red Army. This made it compuleory for
all horges slated for the army to be subjected to the ophthalmic test,
vilth only the ones showing a negative reaction accepted,

The regular horses of troop detachments wore made subject to monthly
clindeal examinations, narvowed down to weekly, with the appearence of
glanders in the detachment, Obviously glandercus horses were subject
to inmediate destruetion,

In a troop detachment, where glanders was present, all horses, in
addition to elinical examinations s Were subject to ophthalmo=malleinndza~
tion, at 2-week intervals, until the detachment v declared free of con=
tamination,

By the results of the ophthalmo-malleinnie test, the horseswere to
be broken dovm into foup groups:

Group I =~ positive and doubtful reaction, with elinical symp~
toms not adequately pronounced,

group Il w- positive reaction, with elinical symptoms abgent,

Group ITT w= doubbful reaction, with elinioeal symptoms absent,
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Oreun TV =~ nepative reactien, with elirieal symptoms aboent.,

The horses falling inte the first three groups wers to be additlone
ally tested by the CFT, er, in case of great distance frem a laboeratery,
or the dmposeiblity of delivering the bleed te the laboratory, by subwgu=
taneous injection of malledin,

If the reactions to the abeove tests were pesltive, the horses were
to be destroyed ilmmediately.

The horees falling inte the firat three groupa wore te be indivie
dually lsolated, individually maintained, fed and watered,

The counter~-moasures undertaken in accordance with this ochedula,
which came to be knovm as rigld, asaisted in the cleansing of the army
horge contingent of considerable rumbers of glandereus horses, and ereated
the conditlons for a ghift to tho so-called softer schedule introduced in
1924,

In 1921, at o convention of civilian veterinarian personnel, the
Ruzhontsev Schedule For combatting glanders ;n the army was also autho-
rized for civillan use, except that,at the time, the necessary prerequisites
for ite application werg as yet, non-exlsotent,

Second Schedule. The basic premise of the schedule wis identical
with same in the first schedule,

1. ALl horses slated for the army are to underpgo the mallein test
by the replacemert commissilons, Only horses without any elinical symptoms
and with a negative ophthalmic reaction are accapted, Upon arriwing in
the troop detachment, the horses are quarantined for a period of 3 weeks,
during which period they undergo again the ophthalmo-malleinnic test and
a blood analysis by the CFT,

2, All the horses of the detachment, irrespective of the presence
or abgence of glanders, get their blood tested by the CFT not lesy than

onece a year., Only the horses reacting to the CFT undergo malleinnization,

w -
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3s ALl veterinary ecounter-measures in the eembatting of infectieus
diseases in general, and glanders in partioular, shall be ceordinated by
the army with the civilian veterinary autherities., Army rejeetions shall
inelude only horses showing negative ophthalmde and CFT reactions,

The basie dlfference between this schedule and the flrst one is
that now the horses were mallein=tested twice befere belng accepted by
the army, and, when in the army, were subject only te the CFT. Hewever,
horses that shoved a positive, or a doubtful reaetion te the CFT, wore
again to be tested with mallein, OCenerally speaking, malleln was to be
uased also at the dlseretien eof the veterinary physieian.

At this time, a part of the malleinnic horses, mestly from the
older ranks, were still in the army, and it was rather a diffioult problem
to got rid of them, It was then decided to segregate all horses reacting
to mallein, but without any clinleal symptoms, and with a negative reac-
tion to the CFT, into separate so~called malleinnic groups, These horses
weore not limited with rolation to work, but were glven individual naine
tenance, with systematlc allergy and serologleal tests.

Bofore introducing the above procedure, all mallelnnie groups were
merged into one army combinatlon contingent, located in the Ukraine in
1924, At the same time, the Glanders Department of the All-Union Veteri-
narian Experimental Institute, headed by Vyshelesskiy, was ordered to con=
duct studles pertaining to the lmmnlty against the disease, to the stabi-
lity of malleinnic horses to super-infectlon, and to the contamination of
healthy horses through contact with malleinnic horses.

Observations established, that malleinnic horses are fully capable
of normal work, the exacerbatlon of the process is observed very seldom,
and, with individual maintenance, they do not constitute any danger to
each other, or to the healthy horses, It was therefore decided to expand
the organization of mallelnnic groups.

Third Schedule. This schedule was introduced in 1927, and was as
follows:

ju
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ls ALl horses slated for the army te be subjeet te tests, as per
schedule two,

2, Bvery year, not leas than once, as a matter of regular proce=-
dure, or when glanders appears, all horses to be tested by three methods:
olinleal examination, ophthalmo~malleinnie test, and a blood analysis by
the CGFT,

3, Horsee with obvious elinical symptoms te be destroyed immediately,
the remainder to bLe glven the ophthalmle test and a bleod test as per CIT.

4o Horses with elinical eymptoms net well pronounced, but with pog=
itive ophthalmie reaction and pesitive CFT, to be destroyed,

5. Horseg without elinical symptoms, but with positive or doubtiul
CI'T, to ba subject, aftor 15 days, to repeated tests by the same metheds,
and, in case of poaitive results, to be destroyed,

6. Horses with doubbtful or contradictory reactions to tests, to be
additionally tosted.

7+ Horses without clinical symptoms, with positive reactions to
mallein and negative to CFT, to be separated into malleinnic groups,.

8, Horses without cliniesl symptoms and with negative reactions
to blologlcal tests, to be left in thelr present assignments, but to be
subject to monthly tests by all three methods, as depleted above, until
detachment is declared free of contamination,

9+ The declaration of a detachment to be free of contamination to
take place 3 months after the occurrence of the last case of segregation

and the subgsequent diginfection.

STAGES IN THE STRUGCLE AGALNST GLANDERS
Success in the struggle against glanders was brought about by:
(1) correct procedure in the application of counter-moasures, and correct
organizational and procedural leadership; (2) active participation of not

only the veterinarian, but also the Red Army, commanding officer, and pol-

-9 -
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itieal contrel personnel; (3) persistence in the applieation of counter-
measures; (4) availability of highegrade diagnostical preparatiens, such
as mallein, components for the CFT) also the avallability of laberateries,
with qualified epizcotological and laboratory personnel; (5) seientifie
research and the application of its results in the counter-measures evol-
ved,

In their struggle againet the disease, the elvillan authorlties
borrowed from the experience accurmlated by the army, with relatien to
both selentific research and everyday procedure.

The struggle against the disease affecting the eivilian horse
porulation was on, primarily, in contaminated arens, and was conducted by
partial milein tests, and the destruction of obviecusly glanderous horses,

Only in 1925, was it decided to inaugurate o systematic anti-glan-
ders campaign. Tho struggle was to bo oconducted in two stages, The first
atage called for the determination of the overall degree of contamination
of the entire horse population by clinical examinations and ophthalmo~
malleinnic tests, ALl horses with obvious clinieal symptoms, were to be
destroyed., All horses reacting to mallein were to be registered, with
speclal cortificates assigned to each such horse.

All horses reacting to mallein were first segrogated by each ecorn=
omy into specilal malleinnic brigades, and were later concentrated into spo-
cial malleinnic economies, or PKM. In those places, where there were only
individual cases of glanders, the first All-Russian Veterinarlan Conven=-
tion of 1926 was proposed, that no PKM's be established, bub the mallein-
nic horses elther be destroyed or taken to existing PKM's,

The second stage called for the complete eradication of glanders,
In places where the disease was merely sporadic, the second stage coin-
cided with the first one, sinece, with the diagnosis made, the few affllctw
ed horses were either destroyed, or taken away to the PKM's,

Subsequently, in all these areas, through systematie, head-by-head,

. !“:;80»“" i
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olinical examinations and tests conducted anmally, the attained fresdem
from contamination wae reasserted and secured, Thus, at the present time,
the digease of glanders 18 absent from the entire territory of the Seviet
Unien, with the excepticn of the few BKM's (polnts of cencentratien for
malleinnic horees).

The horses assembled at the PlM's, were performing thelr normal
assignments in agriculture, However, from time to time, sorological and
olinica) exncervations of the proeess weuld occur in some horses, Cases
where biologlcal reactlons were lest, peranently or temporarily, wera
alao obgerved, Then thove wereoffspring, in nwibars suf fislent to ac=
gulre considerabls economie algnificance.

ALl this pogod, bofors tho Veterinarian Administration and 1ts
rogoareh Lngtitutions, a vovioa of probloms calling for additional mebh-
ody and means dirocted towards the clennsing of the PRM's of all horses

afflioted with tho active form of glandera.

SCIENTIFIC INVESTIOATION AND RESEARCH

The setentifie investigation and research work vas charged to the
Novochericassk Vetarinarian and Prophylactic Ingtitute., The first thesis
publiched by the Institute, was Karpenko's Vstudy on the problem of reine
fection of mlleinnic horses in the prosonce of glanders," The object
of this thesis was to arrive at the angwers as o the degree of danger
constituted by the malleinnic horsas, and as to the veterinary and sani-
tary conbrol under which they are mdntained, Oleynik and Avvamsnko were
working with the same end in visw,

n his next thesis, "The study of malleinnle horses as bacilll
carriors, and its significance in combatting the disease under conditions
of agriculbural econhomics", Karpenko elaborates upon the problems analyzed
in his firgb thesls,

The £irst thesls develops experimentally the problems of suscepbile
bility and stability of malleinnie horses to secondary infection, through

- B
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gontaat with the diacharges of afflieted horees and with mierebe gultuyres
introduced alimentarily or sub=gutancoualy.

In the second thesis, Karpenko i8 coccupied with the problam of di=
agnosing the aotive casnd of glanders, for the purpese of separating them
from the mlleinnde groups, and alse with the general eplzootologieal value
of the PKi'a, Is alxth eonclusion 16 ag followa: dZnsofar as amongsh
horses reacting poaitlvely te mallein, thera are always present bacilli-
carviers and bacilli-generators, the dangor of diffusing the infection
is always present, when malleinnic horsen are in econtact with healthy
onos, Therefore, the now prevalling practice of concentrating the malleine
nic horses in PX's 15 to be conaidered a very ratienal ono, PFurthormore,
with the mointenance of & thorough veterlnary and sani tary control, the
PiM's cortainly cannot bacoms the gource of further propagatien of the
dlaease, As to the final sanitation of the PHM horses, Karpenko recomuonds
the applleation of the Angora mathod,

Since at this time (1930-1935) chronie glandors was tho prevailing
form taken by the dizease, the ophthalmo~malleinnic tegt was producing
confusing results, The ronction froguently shifted from positive to neg=-
ative, or altogether disappeared, all in the same horse. It bacams neces-
sary to reexamine bthe conditions under which the ophthalmo~malleinnic teats
were administered, in oxdler to rapidly cleanse the horse contingents of
all the chronic cases of glanders, This was accomplished by Milovzorov
and Olukhov, and published in thelr thesis, "The gonsitivity of the oph-
thalmo~mlleinnic test as related to the mallein activity, to the sbage
of the glanders process, and ko the sensibilization of the conjunctiva
of the eye," The above two alse developed thelr own mathod of provocas
tion by the injection of a dead glanders miorobe culture.

This problem was also the soncern of a special commlssion of the

Voborinary Administration at the People's Commissariat of Health, USSR,
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Thus, the PRM's were ¢leansed of herses affliated with astive glanders,

By this time, there appeared cases ef glanders amongst the yearlings
born from malleinnie mothera, Experlence showed that the dlagnestie re=
aotions of the young are very irregular, the segregation of the strieken
yearlings is hard to accomplish, making the 8 trugsle against the dilsease
in thie group very unsuceessful, A complete atudy of the run of diage
nostical reactions in the yearlings, and the development of a method assur
ing specdfio diagnosis, were ocalled for, This was asoemplished by Milove
zorov and Glukthov, and, later, by Karpenko and Volkov, by introducing the
complex mothod, 1.8, the ophthalmie reaction, sub~cutancous reaction, and
a blood analysis by the CFT, prior to and after the sub=cutaneous malloin-
nlzation, ‘

By uaing this mothod, Karpenke and Volkov, succassfully sanitized
many yearling centingents, creating thereby the possibility for the liqui=
dation of planders in the PKM's by the use of inbernal resources alons,

By this time, there is in many PRM's tho contingent of healthy
mtured yearlings, the offapring of malleinnic mothers, can be seen taking
the places of older malleinnic horges, which are gradually eliminated,
either by natural death or by planned destruction, The time is not far
off when thore will be no more malleinnic horses in the PRli'a, and there
will be no more glanders in the Soviet Union,

The experience gained in the actual struggle against the disease,
and the results of sclentific inmvestigation and rogearch, made it possi-
ble to devise an orderly system of counter-moasures,

As in the cases of obher infestious diseasos, these counter-measures
are divided into prophylactic and compulsory,

One of the basic prophylactic steps is the compulsory allergy test
to be administered to the entire horse contingent, and to other whole~
hoofed livestock, not less than once a year, During the past and present
stages of the anti-glanders campaign, this step proved to be one of the

most effective,
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From previous text, it ls known that cases of chronic glanders are
diffioult te diagnese, and the segregation of chreniles takes place over a
number of years, Milovaorov and Glukhov established that a two=time mal-
lennization at an interval of 5=6 days, considerably accelerates the
battle for the llquidatien of the disease, Therefore, it was ineorporated
inte the instruction, that in all locations where, during the last two
yeara, thore were no reglstared cases of glanders, it is nocessary to ad=
minigter one malleln test every year, bofore shifting the horses to stall
madntenanee, while in contaminated lecations, a two-time ophthalmo-malloin-
nic test, at an interval of 5-6 days, is mandatory,

In followlng up this counter~measure, it hecomess nocesoary to decide:
(1) for how long & period to sustain the two=time malleinnization, and (2)
iz it necessary to continue with mallesinnization in non-contaminated econ-
onies?

The answor to these two questions, in our opinion, should be given
in the light of epizootological conditions with relatien to glanders in
the given economy and its surrounding area, It is but natural, that dur-
ing the process of Lliquidation of the disease in an economy, diagnostical
practice mist employ the more senaitive method, that is, twowtime malleinw
nization, in order to segregate and remove all horses suffering from the
chronical form of glanders. This will take about 2-3 years, Subsequently,
for 2-3 more yoars, one=time malleinnization should be employed, after
which period it is ratilonal to discontinue the annual malleinnizations,
However, the final decision will depend to a considerable degree on the
actual state of non-contamination in the entire surrounding area, such as
region or territory.

[As it lookg], 1t will rather becoms possible to disecontinue re-
search in the northern and central belts of the Unilon, where no glanders
has baen reglstered for many years, More viggtlance is called for in the

areas of previous propagation of statlonary glanders, and in the areas
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where PIM's are located, Tt will alse be negessary te take inte gonslider=
ation the shifting ef horses from place te placa, The disgentimance of
gounter=measures is possible seoner in sconolen with permanent horvee con=
tingents -than in those maintained by replacements, Cenditions under vihich
the horges are maintained, whether in stables or in herds, and the avail-
abllity of qualified vaterinary and sanitary contrel, are important factors
to consider. AlL of the above mist be taken into account, before arriving
at the decilsion to discontinue anmual malleinnization, It is olear, that
guch deoigions, embracing the entire Unien, cannot be made all at once.

With reapect to bthese countor-measures and, perticularly, vith res=
pact to the correct evaluation of the statoc of sanitary non-contamnation
of entive zonos and reglons of the Union, attentilon mist be called to the
difforentiol diagnestics of the positive and doubtful reactions to the
ophthalmo~malleinnic tests, obtained during the annual mlloinnizations,
lalleinnization, as well ag any other blologleal method of diagnosis, is
pubject to error, amounting on the average to 5 percent. The horses in-
volved in this diagnostical error, are, within existing conditions, rele-
gated to the malleinnie group, with all the consequences flowing from such
classification, It is not the fate of one horse, bub the correct evalua-
tion of the epizootological state with pelation 4o glanders, pertailning
to the horse contingent of not only a sintls econouy, but of entire areas,
that is at stake.

We, therafore, propose Lhat the time is here to investigate all
horses showing positive and doubtful reactions to ophthalmo~malleinnle
tests, by using all the available methods as deseribed above, before

clamping dovm the diagnosis: chronic glanders - malleinnic horse.

PROPHYLACTIC AND COMPULSORY COUNTER-MEASURES
FOR THBE«COMBATTING OF CGLANDIERS

Horses arriving into economies are to be subject to a 20~-day quaran-

. e85
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tine and to two=time eph’chalma-mlleinniagtion \ Tha quarantine peried
is of tremendous epizeotologleal impertanee, net only with relation te
glandera, but also ag a safeguard agalnat ether infeetions, and mat, un=
der all conditlens, be strietly adhered te,

Horses showing pesitive and doubtful reactions in head by head in-
veatigations, or at the time of ar;';i,vc‘xl into an economy, mist immediately
have thelr bleod examlned by the "C?LL& b.nd, in case of positive resulta, be
dogtroyed immedlately. Herass wlth only one pesitive ophthalmie reaetion
met be shifted into PKl'g, or if very few dn nmumber, thoy should be des-
troyed, under the authorlty of the resirmal Sevlet representing the labor=
ing maeses, oince thoy may become dangerous carriors,

Annual. prophylactlie disinfections of installations and harnessssthe
individual asslgnmentof 5 harness and othor objects of horse maintenance,
indlvidual watering and fooding, individual drinking rails during excur-
along, asslgnment of individual maintenance mon, veterinary and sanitary
education of all servicing personnel, regular veterinary and sanitary in-
gpactions and blologleal tests for all horsgs( outbound from thn esonciny
for considerable perioed;a( to expositions or the like, prior to tranapor-
tation by rail or water, -- all these are basic prophylactic counter-nea-
sures in the strugele against glanders,

The /date o£7 malleinnization should be clearly indicated on the
horse's passport and travel certificate. lorses returning from long leaves
of sbsence, necessitated by various assignments outside the economy, shall
be quarantined and subject to malleinnization,

Immediately upor the appearance of glanders in an ceonomy, swift
and systematic counter-neasures should be applied. While the process of
the disease 1s in 1ts acute stages, it is a simple matter to sepregate all
the afflicted horses. Such is not the case when the process aspumes a
chronie courses As seen i‘rom prervinus text, the [ fi‘ectivg] segrepation
of rrj'mwi- ah'vmun{s nay talce up & perlod of several yoars, Thorefore,

ag soon as glanders appears in an coonomy, an anbtleglanders conmission
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is to be organized, a elinieal examination of all horsas vith previeus
ophthalno-malleimization 45 te be undertaken, and a serieo of other res=-
trletive oounter-paasures iz to be intreduced,

Trgough a series of elinical axaninatlons, ophthalme=mallednyilaae=
tdon and bleod analyeis by the CFT, as por [eriieinl/ dnatructions, With
intervals of from twe to three vecke, the econemy can be freed from glan-
ders after three or four aeries of investigations, provided the diseune
vos introduned into the economy racentilys

Horzos obviously glanderous are dootroyed Lmmediately Horgas with
indefinite clinical symptoms, but with positive ophthalnde reactlon, and
a positive CFT, are aloe degtroyed, Horses without elinieal symptoms,
but reacting to the ophthalrdo test and to the CFT, are destroyed aftor
two invostigations, Horses reacting o ophthalnm—malleinn1zation only,
are considored to ba malleirnle horses. Sinoe, in econoides where contan-
ination is of recent origin, the chronical form of the discease 1o not
present, the discovered malleirnle horses may bo either just at the begine
ning of the glanders process, or afflicted with a very mild case of 1t.
tn such malleirnic hovses, glanders will not take the form of a stabi-
1ized compensated process, and, therefore, ‘the [Epproach to the problenm
posed by these horse§7 should be a very cautious one.

The horces segregated by elinieal symptoms ox diagnostical reactions
mst be isolated into separate categories, Horses with clinical symptoms
net clearly pronounced, bub with positive biologleal reactions (category I),
go into the first departmert of the glanders lsolator. Horses without
clinieal symptoms, but with positive reactlons (category II), go into the
sacond department of the glanders isolator, to romain there until the end
of the investigation. If, at the end of the investigation, they are pro-
nouticed healthy, they are released. When the contrary io the case, they

are destroyed,
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Horses, reacting te mallein enly; are alee separated from all other
hovses inte epegial stables, serviced by special persennel, The horses
are ghifted to Individual feeding and wetering until aueh tlme as transfer=
red to,PHY op destroyed, Until their transfer to“F{le, the herses may be
worked in speedally assigned areas, where they eannot ocome in centact with
lealthy horses, Thoy certainly are not to be assigned to the tvanaportas
tion of fedder and hay, er to common grazing in the moadova,

The destruetieon of glandereus horses is effected by a bleodless
mothod, elther by a blow on the forehead atruck with a heavy forging
sladge, or the injection of strychnine into the lungs. No autopsies are
porformed, the hidec are not removed, excopt that they are spoiled by
burning prior to burdial, The procadure is as follows: mazut [Eatrolemn
raaidu_e] or kerosene is poured over the corpse in the pit, doadwood is
thrown over it, with somn more potroleun residue or kerosene added (al=
together 2«3 liters), and fire set to it. The corpses are buried in cattle
cametories, or thrown into & Bekkari pit,

As to the arrangement of glanders isolaters, see instruction,

The conmdssion, after establishing the degree of propagation of
glanders, vwith the aid of olinical examinations and ophthalmo-malleinnie~
zation, determines the mumber of horses subject to quarantining, In doing
this, the comission is to be gulded by considerations as to the possibi-
lities of glanders still being present in the said group. Thorefore ’
horses who wore housed in common, watered in comrton, or maintained in a
common hexd, or groups of horses, that came in contaet with each other at
work, or in grazing, are to be quarantined accordingly.

The quarantined groups are divided into 3 categories: category I -
obviously glanderous horses, subject to immediate destmction; category
IT - suspected of being glanderous; category III ~ suspected of contami-
nation, ALl these categories are investipated, as per previous text,

The econorty, where all this takes place, is declared contamlnated and is
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quarantined, as & whole, antil such time ag it hes within its boundaries
afflicted herses, and twe menths after the last glandereus horee Wae deg=
troyed, or the last malleinnie hovse taken avays During this entire per-
ied, all horses ave to be conetantly investigated, as per official instuec=
tiona, The lash thee reactions te the last three ophthalnm-mlleim\ic
toote maat be negative.,

Prior te the final lifting of the quarantine, bthere 18 to take place
the f4nal disinfection of buildings and enolesuren.

Limitations for quarantined economles were not anticipated in the
cetive instruction of 1933 Ve maintain, howover, that untdl the quarans-
#ine has been lifted and the full eanitiwing of the esconomy accomplished,
no horsas are to be slaughtered for meat, and no kowm.ss is to be mede
from the milk of mares, The romoval of horses from the economys as viel).
as objects and materials woed in thoir maintenancej the bringing in, or
even the coming through, in trangit, of healthy hovees, is forbldden, un-
$31 sueh time as the quarantine is 1ifted from over the ocONOmy.

We maintain, that grain and forage in bulk may be taken from quar-
antined econonies and Pidi's under the following conditions: (1) when the
gredn and forage are gathored in by mechanized power, oxen, %y human hands,
or horses unquestionably healthy; (2) when grain for soving and ‘oechnica.l”
purposes is gathered in by horses reacting to mllein. It rist be remems
bared, however, that the leavings from the sorting of the above may be
used as feed only for such animals as are non-susceptible to glanders.

The shipping of grain and hay may be done by t:uck,gro’xen and horses knovn
to be healthy.

Manure from the horses belonglng to category IIT mst be subjected
o a two~month bio-therndcal decontamination, after which it can be used
in the fields. The hides from horses in category III, which perished from
obhor diseases, and who, prior bo ‘thelr death, showed no less ‘than two

negative ophthalmic reactions, at an intorval of 2«3 weeks, may ba removed
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Lfbr ue§7. The tails and manes of herses injsame category, after 2«3 oon=

soautively negative ophthalmie reactiens, may be shern [for wee/s Fnolo=
gures, owch aa day quarters, stalla, ete,, that wore occupled by stricken
horses, and two adjacent stalla, te the right and to the left, to be oub=
jJect ke serubbing and disinfectlon, aa per direction of the veterinary
dootor, and wnder the observatien of the veterinary control, immediately
upon the removal of the infected horses, or the corpres of these that per-
iched from the diseane,

The cleaning and disinfectden of enolosures te proceed as follove:

1, Manuwro, litter, and remnants of feed from under stricken horses,
after preliminary disinfection with mllk of lime (10 percent), is hauled
away to a specially desdgnated place and burned, or buried to a depth of
no loss tran one moter, The remalning manure of thestable is to be aub-
jocted to a two-month bio-thermical treatmont, after which it can be uti-
1ized in the samn economys.

2, Walls, partitions, posts, doors, otc., of the stable, arve to be
sarubbed and washed with a hot 3 percent solutien of caustic soda or hot
strong ashwcontaining lye.

3. Floors, after molstening with a 3 percent solution of creolin
and scrubbing, are liberally flooded with a 10 percent solution of freshly
alaked lire or a 10 pexcent solution of caleium hypochlorite,

4e Tho entire stable to be whitewashed with milk of lime,

5, ALl maintenance articles located within the structures, as well
ae feeding and drinking devices, to be disinfected as follows:

(a) Metallic articles, such as spades, forks, rakes, chains,
etc., 0 be burned off by fire, or, when of small size, Lo be dipped into
a 3 percent solution of phenol, or a 3 percent solution of creolin for
30 minutes, Palls are to be digsinfoeted with a 3 percent caustic alkaline
solution, or hot ash containing lye, with subsequent rinsing with water.

(b) Wooden articles, also wagons and sleds -~ with a soap-ands
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phenel. solution, or a § pereent phenc). solution == by spraying until thow
roughly wet,

(o) Yokes, saddles and saddle pads == by Wwiping the leather
rarts with a 3 percent solution of ereolin and subsequent rineing with
clean water, drying in the ahade and covering with tar, The felt rarte
to be diginfected by plverization spraying with a 3 percent phenol solu=
tdon untdl thoroughly wet, subsequent drying in the sun, after the leather
parts were covered vith tar.

(4) leather bridles, shoulder bnndu;and reins to be thoroughly
wiped with a 3 percent solution of ereclin, then rinsed vith wter, dried
in the ohade and covored with tar.

(o) Brushos to be dipped into a 3 porcent solutioen of ereolin
and kept there for 10 minutes,

(£) Coveralls, tovols, cloths, canvas gloves, to be thoroughly
steeped in a 3 percent s-olution of ereolin, or phenol for 30 minutes, then
boiled in a solution of wood lye for 15-20 minutes.

(g) Leather boots and gloves to be diginfected the same way
as the leather parts of yokes; rubber boots and overshoes to be washed
with the same solutions (creclin, phenol).

(h) Articles of little value to be burned completely.

PROCEDURES T0 BE FOLLOWED IN THE DIAGHNOSTICS OF QLANDERS

Ophthalmic malleinnization. Mallein tests are to be adminlstered
by a veterinary surgeon or under his supervision by an assistant,

The ophthalmic malleinnization test is administered to the eye
having a normal conjunctiva. When eonjunctivitis or other eye disturbances
are praesent, no ophthalmic test s to be attempted.

Malleinnization is administered twice to the same eye, at an inter=
val of 56 days (as a mule, to the left eye)s The mallein is applied in
accordance with the bilologleal laboratory instructions accompanying the
package.

Ol
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Qphthalide mlleinnization 18 effected by dropping onte the eonjunc=
tiva of the herse's eye a=3 dyeps of mallein with the aid of a pipette.
The pipette mst be eterilized by boiling pefore using on each individual
norse, The veterinarian's nande tmst be disinfected after gach horge has
been treated.

The reactien sets in with the second hour, wewally with the thixd
hour. With the sixth to elghth heur, the reaction 18 at ite moxlmu, At
timos reactions are delayed, and begin to develop with the 12-1/~20th hour,
oven later. The reactlon 1asts from 10 to 24 hours, gometimes only Rm3=/
howrs. Therefore, the tent 1o to be adidnistered in tho morning.

The loeal reaction in ophthalmle malleinnization mnifeste itsell
by epiphoxa, tho roddening and nwelling of the conjunctiva, and the appear-
ance of o serous or pazrulont oubflow fron the inner corner of the respac=
tive eye, Nepending on the degreoc of manifestations and the character of
changes in the conjunctiva, the roosults of the reaction are differentiated
ay positive, doubtful, and negative (the absence of reaction)s

Pogitive roagtlon. Purulent conjunctivitis of various degrees: tho
conjunctiva becones red, gwollen, there may be eplphora of various inten-
sity, some swelling of the eyolid, and the closing of the eye. In the
eyeball cavity, usually along the adge of the lower gyelid, appears a
string of Tus, descending at the innexr corner of ble eya. Vhen the reac-
tion 1o mild, pus is ohserved at the inner corner of the eye only.

Doubtful reagtion. Reddening, some awelling of the conjunctiva
and epiphora, discharge of & mueous gsecretion,

Negative reaction. Eye remoins normal (no reaction at all),

n case of a repeat doubtiul reaction, the horse is congidered as
having shown a positive reaction to mallein

The courge of the reaction is to be observed at Fufeel2 and 2
hours.

Sub=Cutansous malleinnization. On the day preceding this test, the

- 02w
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the horse's temperature is taken 3 tinea, in the mowing, at neen, and
in the evening, From the geparate readings, the mean temperature is oome
puted, The injeetion is to be adminiatered enly te horses whese mean
temperature on the pravious day is not above 38,5 degrees Centigrade,
Horses absorved as habitually feverish, are not to undergo a subwe
cutanacus injection of mallein » 1f even one preliminayy reading reoaches
39.0 dogrees Centlgrade, also in case the horse alroady underwent a sube
cutanooun malleinnization wp bto one and a hlf months prlor to thin date,
The [Eubmcutnmou_g? Introdustien of mallein 1s to bo timpd to the
23-2, hour, 8o that in the moraing, six howrs after the injectlon, tempor-
atuze roudings may ba talken ovary 2 hours, onding with the 24th hour, and
ono additlional reading to be taken after 36 houvs,
The horse undor teat L5 not to work and, untll its temperature bew

gino to come down, 4t 1s not to havne any watexr,

3

he imechanics of the submcutaneous millal kzations The hair is

i)

shorn from the arca of the noock or lowar part of chest, The chosen spot
la disinfected with o § percent watar or aleohol solution of phenol, wiped
dry. With the ald of a storilized hypodermic needle, one cuble contimober
of mallein i injocted into the sub-cutaneous cellular tissue, The hypoe-
dermlc needle is to be sterilized by boiling befora uging, for each indi-
vidual horse,

A positive (typical) reaction coriprises a temperature, spob, and
genoral reactlons,

The temparature reaction i3 manlfested by the Lollowing fluctuations
of the temperature curwe: temperature beging to rise after 6-8 houry
after :_L‘z~15 hours it reaches its high meximin, not below 40 degraes Centie
grade ;v"’(‘is mintgined at this level, with ingignificant oseillations s for
60 houry; thenfbegim to descend, with many cases of a mild secondary

rige after 30«36 hours,
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The local reaction is manifested by the appearance on the injeetdien
gpot of & sharply delineated, het, tense,and painful swelling, which grows
in siza for 24-36 hours, Aftev the ewpiration of this time, the swelling
13 slowly reduced, besomes diffused and less painful, At times the swell-
ing lingera on for A« days,

The general reaotion 15 manifested by a state of depression, un-
ateady galt, resctless shiftlng from foot te foot, fibrillary miscle cone
traotdon, yawning, accolerated resplwation, accelerated pulse, intensified
elimlnatlon of exeroment and urina, cough, wet cropitations, running nose,
elewrgod;wbm.ﬂlﬂi':}'gngém. The degroe of nanifestation varies indivi-
dually, |

The typleal rise in temperatnre to 39.6 - 40.0 degrees Centigrade,
or by 2 dogreos Centigrade abova mean, in the presenco of the losal reacw
tlon and the goneral reaction, im considered as a positive roactlon,

When the typleal temporature curve shows a rige to above 39,0 degreos
Cenbigrade, but does not attaln 39,6 dogrees Centigrade, in the abssnce of
a sharp local reaction, or in cases whore the temperature rises to 40,0
degroes and higher, but with complete absence of local reaction, the reace
tden is consldered donbtful,

A temperature rise to L3n11[7 39,0 degroes Centigrade is to be cone
sidered a negative reaction to the mallein injestion,

Collscting and Shipping the glanders patholopical substances to be
losted. Bacteriological investigations call for the following:

(1) Masal discharges, collected onto an absorbent cotton tampon,
and enclosed into a test tube, or flask, with a ground glass stopper,

(2) Exudates from ulcers (in the case of skin glanders) ave taken
and enclosed in thesame way as nasal discharges.

(3) The contents of an abscess are gathered by a hypodsrmic syringe
and enclosed into a sterile container,

The substance used in sero-diagnostical investigations is a serum

- Oy
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Generally, the bloed gamplea miat be :Ln' the laberatery not later
taan the third day, since, beginning with the fifth day, the serwms begin
to ddsintegrate.

The teot tubes showld have the sequence number of the asoompanying
gchedule, the nameplate or name of the horse, and the name of the egonomy
4o which the hovse belongs, elearly indieated,

Each shipmont of bloed sarum to the laboratory should be agoompanied

by a paper ag followot
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(4) In extrems cases, when the blood serums cannot be delivered
4o the laboratory in time, they may be preserved artiflclallys

Serum Proservabilon. o praserve the serum, 4b 13 necessary to have:
two pipettes of 5 cuble cont impter capaclty each; 2 one cubic centimeter
pipettess a phenolized physi.ologleal solution of salt (0.85 percent of

sodium ehlovide with 5 percent crystalline phenol); and a physiological
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prepared from the bleod of the hovse.

The fellowing instyuments are used: & hollow needle, stevile test
tubes, or flasks (the plug for the test tubes mugt be rade of rubher, corl,
in emoxgenaies absorbent cotton will do).

(1) Sterilization of tho needle: the bloodwdrawing needles are to
be boiled in olear water for 5 minutes befere sach blood taking, It is
perndagible to add to the water phenol wp te 1 percent, Tt is not pore
migaible bo sterilize the noedles in soda solution, or to diainfect them
in solutions containing coap and formalln, leve disinfection of nesdles,
without boiling is not permlsolble.

(2) The blood is taken ag follovn:

At a line whare the upper third of Lho horae's neok begins, in the
area of the jugular voin, the halr is ahorn clean, and the arca is dlsine
fecked with a 5 porcent water solution of phonols Tho jugular voin is
thon pressed in by the Lleft thumb of the veterinarian (if the blood is
taken from the 1aft woin), and tho needle injected on a olant (the angle
to bo about 30 degrees) in an upward dirvection, and 10 cubic contimaters
of blood taken,

Core rmat be btaken that the blood runs into the test tube in a stream,
along the wall of the tube, Blood taken in drops becomos hemolysed, and
fraquently gives vrong results in subsequent testing,

In the summer, the test tubes containing the serum are to be kept
in a cool place, and in the winter near an oven (30~37 dogroes Centigrade)
for one hour, and then shifted 4o a cool place, for better setbling of the
serum,

The blood should be taken from the horses in the morning, before
feoding,

Tho serum Ls +o be shipped to the laboratory the same day the blood
ia taken, and, at any rate, not later than 24 hours after the first sample

was taken,
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golutien ef salt (L liter of dietllled water and 8,5 liters of sedium
ahlorids).

The preservatien ie aceomplished as followss L5 cuble centimeters
of the blood serwn 18 pipetted, and poured inte & aterile test tube, Than,

drop by drop, with a Jarring metdon, 1g added 0.5 euble eentimoters of the
phenolized physiologleal golutdone
The pipette 18 ymehed threugh by repeated filling and foreing out

of the physiologleal golution, and ia then drded in a verticle pesition
on filter paper. While it ie drying, another plpette 18 weed. The phen=
olized sorums are powred over and soldered into Pasteur pipettes, in quan=-
tlties of 2=3 oubio centimeters, or are poured off inte gmall flaska, and
sont to the laboratory.

Precigion in measuring and eleanliness are the prerequisites of
gond resulta. The serums must be transparent, of yollowish color, and
froo of hemolysis.

Tn the absence of pipottes, it 15 possible to accomplish the pro-

gorvation of tho serum &s followo: the serum 13 poured off into a test
tuhe or flagk in the amount of 3.4 cuble contimeters, and for each cuble
contimeter of serum, 2 dropa of a § percent phanolized phyuiologle LA
tion are added with an eye dropper, Only gerums showing hardly porcepti-
ble cloudiness after phenolization, are to be shipped to the 1aboratory.
ALl the serums showing perceptible cloudiness, particularly if accompanied
by hemolysils, are to be re~phenolized,

The test tubes are to be packed in a vorbical position, and 80 trans-
ported, They mist be protected from freszing in the vinter.

For histological tests, all the parts of organs and lymphatic nodes

that underwent transformation [under the impact of glander§7 , are to be
send to the laboratorye

In view of the series of infections of nonwglanderous origin, that
sanifest themselves in the form of nodular lesions, it is neceasaxy to send
gamples of several pleces of each lesion, encountered in the body, to the
laboratory.

The sectlons removed are not to be smaller than a mb, containing
an overhang of normal tissue., The samples are packed in a 10 percent solu-

gion of commerclal formalin,

- 9‘7 -
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CHAFTER X
GQLANDERS TN _HIMANS

HISTORICAL DATA

The affliction of humans with glanders if cennacted with
glanders in horsas, 4 man way be inreeted enly whan in attendance
upen an afflieted horee,

Sbatisties on human planders are vevy ineemolate, ainee, due te
ita rere eecurrence and {requently atypical eeurse, 1v ie dlagnosaed
with diffieulty, wavally after oceluding the [Eossibl@ praa@ncg of
all other disoases, As & result, the Jiseese gomebimes runs its en=-
tire ceonrsa undar the wreng dlagnesis, As per stablistleal data ori-
glinuling in Gersuny, vhieh, accordng te Tewls, lc incanplote ond
seatlered, bhe degrec of propayalien of glandery in humans, as com=-

pared wibh thet in hoross, i3 as follovs?

Pabla 34, Propacalion of Glondors in Uerman

i

1902 2 284 1909 2 298
1903 1 224 1910 228
1904 1 382 1911 1 221
1905 456 1912 308
1906 L 332 1913 1 325
o7 1 400 1919 3 820
1908 3 399 1920-1922 3 1,307

Lewis 18 quoting from an interssting communication by Daves, On
the island of Cuba glanders was unknown up to 1876, 1In 1876, some
horaes were imrorted into Cubas from a certain ares in the United States,

contaminated with epizootic glanders, As a result, 18 humans were

....?8..
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gtricken with the plague within the next 2 yeers, and durinz the
period of 1823-1493, €9 humans wore stricken and died,

In Kugsia, as rer statistics collected by Peshtieh frem the data
of the Chief Medleal peandner e 0ffiee, the nrepapatien of human glandars

vies ag follows:

Table 35, _Human Glapdore in Ppapevolutionary ueais

Numbar_of Humans Strdchen Raplo to the
Unit of Verbidity
Yours furepaan Tusala, aalatlie imspin Coueasus  Tobal Humang  Horses

1902 156 2 g 166 1.00 1.00
1903 149 2 4 195 1.7 .02
1904 1l 2 163 1.10 0,90
1905 154 1 2 158 0,95 0475
14906 187 1 3 i 1.03 0.97

lgbe The ratio 19 eatablished as rollows: Tha Letal nomber of
horgas sbrielen dn 1U02 19 divided by the nunber of strieken humang, The
quobient is the unit of merbidity ror hersas, while tho unib of morbidity

for humans is taken a8 166 (bho number of humans sbricken in 1902).

rost of the enzas of human flanders oceurred in furopgan Russia,
Tha rebics between the number of stricken ho s and Lhe number of stricken
humane 15 a direct relation.

Morbality in humans abbributable to glanders was 64 44 pereent.

The suscapbibility of humans bo planders is considercd as average.
"The most dangerous infection 15 one sustained through gontact with mi~-
erobe cultures in the laboratory.

The infecbion enters mainly through skin injuries, Very dangerous
are strost splinters finding thelr way into the human body during the
serubbing down of horses. The infection also enters throvgh the ali=~

mentary canal and other mucous membranes,
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The coupse of the disszse in hwmans, as well as in animals, is
acuta and chronie, with the chrenie belng the nripary {orm, and not the
transformation of the acute stage,

The incubatien ceriod i, on the average 3=5 days, semetires
gtreteidng ve 15-20 daye,

The elindenl nlstopy of hunan slendavre 18 ac fellews!

THE ACUHTYE FOIGH OF HUMAN GLANDERS

Infeet’ang throngh slin injuries tale two tyrleal courses: with
leeal roaetion and witheut locel reaction,

Myal Courne L large Lusop anpoare at bhe peint of Infeotion
antyry, boceamlig o purulant nen~gcarring wound, Tha raplencl limphatie
glards awall, wibth cdaras and ulears aleng the Lym hatie vesaels,

Gareral syrpbong:  Intormdlbbant fover, valn in wusel s and jolnts,
hoadaches; nausea, voriting, aicu:;iv% craciration, Death fellews
arter -3 weele,
ngond Goneaa AL frab bhera are enly gpestoms of goneral ine
tosicobion, sueh ag fever, cudlls, poraeivation, nain in mseles and
Joints (similor to rhewsatie nadng, partieularly at night), hoodache
reduced vitality, intestinal mandfestations aimllar to tyehug,

After 5=0 days, intflamed red edemes, [irm to tho touch, apnesr,
They look like pustules, osen fast, exnding a vedish fluid, and ave
subsoquently Srecsformsd inbo ulcers with nnlégcﬁb vﬁgc Vary fro-
quently abscesses occur in bhe subeubancous cellular tissue of the
calves of bhe legs, without any external shin monifestations, Ab the
beginning of the second woek, the symptoms of peneraliwed glanders
appear, much as skin eruption, becoming transformed into papules, ves=
cicles and mistules, resembling same in smollpox, bub without the caving=

in effect, The process also affects the nasal mucous membranes, with
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tpsnchial pneamonia, There are periods of jmproveament, vhen bhese are
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araolin for 30 rinutes, aiter which il is te ba boiled with lye, The
magl, {1lm and paflechor to be thoreughly vipad with airilar disine
foobant selusiens, “hen pathole ioal substanges frem the horase find
thelr way onto tho gldin of tis hands or face, it ig imnerative to waah
hande and raee with abova «('sinfoetants, v with a solution ef meveurie
enloride, 131000 er 1:600, AL bha bapinnin o tha axamingtien, pariie
gulaprly whan hands are neb -protacted by pleves, the [inager tips and the
aniire natl ar-as ave to be covarad with A tincture ol ledine, In cade
of 1ajuries or bracks in tho ewsesed arcas of e7idn, ﬁgbmvlfmbs and

vatorinarians are to stay awny from any conbact with arflicted ‘nﬂr'ﬂ,fgg}] .

411 artielog, oven 18 new maphionod, Wil wmmesed be ecntarinabion during

tha arasdastien, ar alee to ba Limrﬁn;;hl}r diainfactad,

Tha ment dasgareus infactions may tuke place within the lnborabory,
e baole mpoohdlieble mansiras arainel tham are as followa:

1. always worlk bopobhiar vibh a qualifiad acsicbank,

2. T nerves to be ralosad,

3. The Job in hand to ba veviawsd in omats mind, dom Lo
mdnnbast details, Accordingly, & list of dll tho necessary articles
and abjuets, including suen minubtlia ag wax nenedls, besh tube racls,

must ba a4 welian

dishos, (xbc.§\~:‘kw;;(x 1list of all inastruments and nrovective devices
apainsl tha possible spabbering of pathogenic substances,

4y Pabthogenis substances are unier no circumstances to be dravm
by mouth inbo the Pasbeur and measuring oipebtes. 41l plpettes to have
mibber suetion balls, A11 liguids to be dipped owt with rubber syringes.
lost of the infections on record fall into these grooves,

5, Per the duration of the job in hand to keep away from oubside
irribations that may come in the form of visits from third parties, Ab
any rate, whon third psrties are present, no attention whatsoever shall

be paid to them,
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6, N eclution of mareurie ohloride 1:1000 for disinfecting, and
* e +
a nhvelologleal selntion for the waahlng of eyms, nose, and moubh, alwaye
0 e on hand,
7, Tf conditliong eall for 1k, surgwal rubbay ploves are to be
, I conditiong €4
i wgyaring the £ ting ond nall areas
wopn} undor nsual elrewnsimens, ©overing the finger Llos &
wibh tinoture of fedine if adaquate.
8, loso and mouth bo be sponaeted by cemplrater, er gousrbandage)
ayon to be protected by goglan,
G, ork with mlereba eulturas, oad pnebarielegleal dlagnosties
9, rerk wilth mler i )
in peneral, ave allowed in the woll equipped laberntorion oaly, under
in geueral, aro al
oo - ot re ekt .
wnavackive Micense and sontrol of bhe Vaterirarian fdmintebratien of

.6 Poopla's Comdasariat of Uaalth avd tha Stnta Contrel Institute.
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